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on modern jet engines.... 



NEW KAYLOCK HIGH TEMP NUTS 

cut weight - save space 




Where do you start trimming excess weight off the sleek power plonis on our 
modern aircroft? 

ICayiock has the onswer for your engine design team. It's a new high temp, 
self-locking nut that is 55% lighter and smaller, yet full tensile strength. 

The Keylock H33— first lightweight, high temp nut designed especially for jet 
engines — has other significant weight and space saving odvontoges, Low height 
— permits use of shorter thread bolts. Installed with smaller wrenches closer to 
load center line — permits use of norrower, lighter flanges. 

Precision-engineered of A286 corrosion-resistant steel, this revolutionary 12- 
point self-locking nut is for use In temperature ranges to 1 200°F. It's onother 
Keylock original — from the world's largest manufacturer of lightweight, self- 
locking nuts for airfromes. 

Speciol H33 configurations can be mode to your specifications. WRITE TODAY 
for complete information and qualification test data. Better yet, osk to have a 
Keylock Consultant call on you soon. 

KAYLOCK. 

all-metel self-locking nuts 

KAYNAII MF6. CO., INC. • KAYLOCK DIVISION • Los Angoloi, Calilorolg . WieVrte, 
Estevriv* Ofticos, Sox 2001, To/mtoat Annoz ■ Los Angolos 54, CoUtoroto. 
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Foresight which saw the coming of the Rpace-and-Missile Age enabled 
Goodyear Aircraft Corporation to begin construction— more than tev 
l/rars ago — of what is today one of the most advanced and largest 
integrated rocket engine case facilities in the nation. 

Furnaces — among the large.st ever built for the task— spawn these 
exacting space-conquering units. Experienced technicians, backed by 
batteries of test equipment, control the quality of the materials— insure 
the soundness of each weld — maintain tolerances to thousandths of 

This foresight, these skills, this equipment have made Goodyear Aircraft 
the birthplace of more large-size rocket engine cases than any other 
producer. 

For more informalioit on this completely integrated facility, write 
’ Goodyear Aircraft Corporation, -Dept. 9L6AU, Akron lb, Ohio. 

Rflt^ET ENGINE CASES-One of the Prime Capabilities of i 

CiOOD/^EAR AIRCN^ 

I Plants in Akron, Ohio, and Litch/ic y Park, Ariiei 




RELIABLE 



qualification testing 



OF YOUR PRODUCTS 


ADEL is equipped to handle 
your environmental testing 
requirements to many specifica- 
tions, including MIL-E-5272. 

Benefit by ADEL’s unmatched 
experience, engineering skill, 
technical background and 
modern facilities. 




L PRECISION 
PRODUCTS 

A DIVISION OF 6EKERAL METALS CORPORATION 


BURBANK. CALIFORNIA 


DISTRICT OFFICES: MINEOLA • DAYTON • WICHITA • 


I DESIGNERS, DEVELOPERS. MANUFACTURERS AND TESTERS 
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL. 
MECHANICAL AND ELECTRICAL EQUIPMENT 


AVIATION CALENDAR 


P^vgress in the Science of Chwnomelty 



AVIATION W6EK Including Spoca T«thnolo9» 




In 1714, the British governmenl oflercd a prize 
of £20,000 for any means of determining a ship’s 
longitude within 30 nautical miles at the end of a 
six week's voyage. John Harrison, a self-educated 
Yorkshire carpenter, won the prize in 1760 with 
an accurate clock. 



In 1958, iCBMs and earth satellites created 
the need for new concepts in accurate timing. 
To fill this need, Hycon Eastern ha.s developed 
an electronic Timing System with heretofore un- 
attainable timing precision capable of operating 
anywhere in the world. 


AN INTEGRATED TIMING SYSTEM 
FOR TODAY'S GLOBAL CONCEPTS 




Solar or sidereal time is displayed visually and is 
available for input to automatic computers and in- 
dexing data with many types of recorders . . . mag- 
netic tape, oscillograms, photographs and strip charts. 
Furnishing a time scale with resolutions available to 
one microsecond, this system is ideally suited for 
tracking and control of missiles, astronomical meas- 
urements, and navigation systems. Write for Bulle- 
tin TS-00. 
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duction partnership for more than 10 
years. Ryan also built 888 fuselage 
sections and refueling pods, external 
wing fuel tanks and other components 
for the KC-135's predecessor, the 
piston-engined KC-97. The KC-97 
production line met "on schedule” 


Complete jet engine 
supporting wing pylons f 
Douglas DC-8 Jetliner 
entering full produetior 


sercial powe 


Unlike conventional jets, Ryan's 
Vertijet ia not dependent on vulner- 
able runways and air bases. It can be 
widely dispersed in rough terrain or 
forests, or in underground "foxholes." 

This revolutionary craft takes off 
and lands straight up and down on jet 
thrust. Combat Vertijeta wnll be more 

bile and accurate than ground-to-air 


I missiles have not only changed the concepts 
trategy — but also the concepts of heat, speed 
'. The incredible fuel consumptions, acceler- 
1 temperatures of these man-made meteors 
le manufacturing methods obsolete. Tiny 
ons can cause a missile to run amok through 
Ratable combustion or wildly erratic guid- 
n is skilled in meeting the demanding preci- 


RCAF. Ryan has also carried out extensive research on 
air-launched vehicles and is engaged on a new project 
for an advanced type nuclear weapon delivery system. 

GUIDANCE-Development of advanced military radar 
systems for supersonic missile guidance: RANAV 
(Ryan Automatic Navigation) Doppler systems; and 
ground speed indicators and hovering devices for heli- 
copters, airships, and VTOL aircraft Ryan is a pioneer 
in continuous-wave radar techniques. 

PROPULSION -Manufacture of powerful liquid 
rocket motors for surface-to-surface missiles; ramjet 
combustion chambers for ground-to-air miasiles; and 
major high temperature components used by turbojet- 


"Such vertical take-off jets can give 

realized." says a top expert on air 
power, "...as revolutionary a change 
in tactics and strategy as the jet 
engine itself." 


RYAN HAS YEARS OF EXPERIENCE 
IN MISSILE DESIGN, GUIDANCE, PROPULSION 


RYAN BUILDS ONE-HUNDREDTH 
BOEING JET TANKER AFT FUSELAGE 


PACKAGED POWER 
FOR DOUGLAS DC-8s 


VERTIJETrCAN GIVE 
U.S. THE ADVANTAGE 
IN AIR POWER 


RYAN BUILDS BETTER 

sa - IS 







Clue: the citrus fruit center it serves is the spring training 
site of the Washington Senators baseball team. (Ansuer below) 


Now test your aviation oil memory: Do 
you remember the two important reasons why 
Gulf oils are better for your engine? 

1. In addition to providing efficient, thorough 
lubrication, Gulf aviation oils help keep engines 
clean — and safe! 

2. Gulf-clean engines can go longer between 
overhauls, because there’s less wear and tear 
on engine parts. 

Choose either new Gulfpride Aviation Oil 


Series D, the detergent oil, or Gulf Aircraft 
Engine Oil, the straight mineral oil— both keep 
your engine Gulf-clean and safe. 

The airport pictured above is the Orlando, 
Florida Municipal Airport, two-and-half miles 
east of the city. It has five paved runways, the 
longest of these being 5,500 feet. 

Here you’ll find friendly Gulf service under 
the supervision of Howard Showalter, president 
of Showalter Flying Service. 



JGUIFI/^ scrrte/yiantn <r 
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The New A-MP '’24-20” Terminal 
and Connectors are designed expressly 
to resist vibration, shock and similar 
stresses encountered in wire applica- 
tions in every industry. They retain all 


of the excellent features of the A-MP 
Pre-lnsulated Diamond Crip line, with 
special emphasis on the need for 
weight and space savings so important 
in today's equipment design. 


Features oflhr New A-MP -‘24-20" Terminal an<l Conned 
• Designed to accominodale smaller Insulation 
diameters of net.' fire speeifieations. • Nylon 
insulated for the many favorable advantages 


• Miiilalurlaed fur space ami uelglit savings. 

• The uni<(iie design of the terminal's longue 
area affords maximum utilisation of the 
niHal‘9 inherent siroclural characteristics. 



WhoMv Owned Subsidiaries: Airrrafl-Marine Products of Cansda Ltd., Toronto, Canada 

Aircraft-Marine Products (Great Britain) Ltd., lomdon. England 
Societe AMP de Franc*. U Pre Si. Gervais. Seine. France 
AMP-llolland N.V.-»-lIertogenhorcb. Holland 
Distributor in Japan: Oriental Tenninal Products Co.. Ltd.. Tokyo. Japan 






advanced concept 


The Singer Manufacturing Company announces the formation of its Military Products Division, 
which through its three functional units, Haller, Raymond & Brown, Inc., 

Diehl Manufacturing Company, and Singer Bridgeport Division, can efficiently handle 
complex electro-mechanical and electivnic programs from concept to completion. 

TH E SINGER fVlANUFACTURING OOlVIPANY 





The PLANE 


Republic's F84F Thunder- 
streak. in operation for the 
USAF and several NATO 
nations. The swept-wing 
single-seat fighter is powered 
by a Wright .165 turbojet to 
speeds upwards of 630 m.p.h.i 
carries drag parachute for 
short landings. 


The PROBLEM 

To find an effective seal for 
the drag chute door. Located 
far aft. this seal is subjected 
to both heat from the jet 
engine and severely cold slip- 
stream. -A seal with reliable 
rubberincss at both tempera- 
ture extremes was needed. 


■ The PART 

L— SimSTlC 

Republic ordered seals of Silastic*, 
the Dow Corning silicone rubber. 
Silastic stays rubbery, forms reli- 
able clo.sure. 


TVPICAL PROPERTIES OF SILASTIC FOR SEALS 



For details, write Dept. 0t)9. 



Dow Corning 
CORPORATION 
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AND PRICBD fOR 
eOMMERCIAt APPLICATIONS 


Pressure Range Setting 0 to SOO PSIG 
Current Rating 10 amps ind. at 28 VDC 
10 amps 115 VAC 

Tested to MIL Spec. MIL-E-S272A and vibration 
to 50 G's 

10 to 2000 cps. 

Weight 7 ounces 

Cubic Volume 6 cubic inches 

Stability —65° to 325° F tolerance of plus or 
minus 5% 


There is nothing like 
it in pressure switching 


DESIGNED TO AIRCRAFT SPECIFICATIONS 


BUILT TO MISSILE S P EC I F I C AT I O N S 


NEW Automatic Electronic 
Cable-making Machine Announced 


(Ijoji Angeles. Califnrnin 1 After vrars of dcvrlopinciit. Tlir 
Zi|i|H-rtul>inp Compaii) ammum es [iriidui'lion of a iiiaeliine 
uliicli automatically makc^ laldcs at 5|)eeds up to 900 feet 
pci hour. This machine, occupsing only 24- square feet of 
floor space, produces caldcs u ith up lu lOfi conductors and 
is so simjile to operate that iiie'iperieiiced personnel can make 
cables to aii\ speciiicatiun. 

This lieu equipment utilises ihc revolutionary Zipper- 
tubing cable jacketing, viiiicb is fed into the machine along 
rvitii the required number of conductors. The Zippertuhing 
then is aulomalicalii wrapped around the conductors, zipped 
closed and. if required, permanenlli* fused iiith a clieinical 
sealer. 'Jlie I'oinpleled c.ilile aulumaticullv is ivouiid on the 
lakc-up reel for storage or shipping. Tite macliine will pro- 
duce cable from to 2'v" 0.1). with larger sizes on special 



MULTI-JACKEUD CABLES IN ONE STEP 

By using Zipperlubing laiiiinaled iiiatcrial.s. cables which 
require jackets of several dWTerent materials can be made 
in one step without costli re-halldling. Available jackets 
include cupper, aluminum or Co-nelic steel in combination 
with such materials as linil. Mvlar." or fiber glass. Other 
laniinates for high teiii|ierature exposure, abrasion protec- 
tion. etc., also may be used in the maeliine. 

SUBSTANTIAL SAVINGS 

I'p to 90' (. of the labor costs formerly involved in fabri. 
caliiig cables arc eliminated through the use of the Zipper- 
Luliiiig Cable Macliine. Only limited floor space is necessary 
for long-run continuous lengths, and material waste, skilled 
labor investment and expensive extruding equipment no 
longer are required. Expensive “niinimum” orders for cus- 
tom e.xtcuded eabliiig as well as delay in deliveries also are 
cliiiiiiiated. Because of the Hexibilily of Zippertuhing, small 
^Trademark uj daPoet. 


cable runs for R & I) work are economiealiv feasible. Zipper- 
tubing cables can be re-opened for additional work on con- 
ductors. virtually eliminating the great costs formerly 
incurred in correcting mistakes in protutipe development. 





MEET MIL SPECS 

Cables produced on this new equipment meet all necessary 
Mil, specs, depending on the jarkeliiig material and the pur- 
jiose for which it is to lie used. 

CABLE MACHINE FREE 

One of the purjioses of this new machine is to help manu- 
faclurers reduce their capital investment and imeiitory in 
electronic eables. A special jiUii has been dei eloped whereby 
itiaiiufaelurers who use 1 11.000 feet or more of Zippertubing 
jacketing per month will he provided with one of these 
machine,' at no cost. For those with more modest require- 
ineiits. the macliine may be leased very inexpensively with 
option to buy. or it may he purchased outright. A 100' t 
lifetime guarantee is available under all plans. When order- 
ing. allow three weeks for delii'ery. 

AVAILABLE IN THREE PARTS 

The Zippertuhing cable machine mav be ordered in three 
units: basic unit, which includes the head and sealing device; 
wire payoff unit, which coiilains the "Tree" and spindles for 
holding the ivire reels : poiver unit, which has tlie lake-uj> reel 
spindle, frame and 1 1 .5 V AC, DC motor that pulls the cable 
through the complete process- 

Kor ,-(im[ileIe culaloa iafci'iiialioii oi' field eiiatiieering sen ice. ivrile lu 
I he mamiliK-lurer: Tin- ZIpprrIuliina < innipgn)', 752 So. ban iVdrn Si., 

fiidtertisvmenlj 




I\/I Cl g n a vox. 


gives “eyes” to Navy ASW Aircraft 


. . . Airborne Display 
. . ■ Airborne Receiver 
. . . Sonobuoys 

Airborne anti-submarine warfare equipment 
designed, developed and produced by the Magrtsvox 
Company, provides U.S. Navy patrol aircraft with 
eyes that see underwater by day and by rtight. 
The AN/ASA-16 Display System, together with 
SONOBUOYS, AN/ARR-26 Receiver systems 
and other associated equipment provide aircraft 
with a clear picture of the ocean-depths below them. 
They are part of the continuing contributions of 
the Magnavox Company in aiding the U.S. Navy 
to combat the growing submarine menace. 
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From the whistle of wing struts in the wind 
to the roar and whoosh of swirling exhaust 
gasses against a launching pad, Ex-Cell-0 has 
played an important role in aircraft develop- 
ment-working and growing with the aircraft 
industry as a pioneer in the production of 
precision parts and assemblies. 

From the Ex-Cell-0 components logging 
hour after hour in reciprocating aircraft 
engines to our precision-made jet rotors and 
blades, actuators, fuel nozzles, valves 
and controls, Ex-CelI-0 aircraft parts have 


paid big dividends in superior jjerfoi'mance. 
If you have a problem in precision conti-ol or 
complex flight components wdiich our experi- 
ence can solve . . . contact Ex-Cell-0 today. 

tx ceu-o FOR PRECISION 

cxcmoJ_ 

P? ° « /'I W / ° ^ i VllFiiiOK 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-0 



SCOP 

ELECTRONIC 
COMMUTATORS 


Provide Greater Accuracy In Analog Sampling Systems 


HIGH ACCURACY: 1% or tietter Input-to-output ac- NEGLIGIBLE BACK CURRENT: Maximum 1 micro- 

curacy for any mixed source impedances up to 25 K ampere bach current during channel "off" time, 

ohms, including linearity and offset. 

These and other advantages make solid-state ASCOP Electrsplexersd 
ideal for your data handling systems. 






APPLIED SCIENCE CORPORATION OF PRINCETON 

ELECTRO-MECHANICAL DIVISION 
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MAGNESIUM ALLOYS BUILD BIGGER PAYLOADS 
INTO SIKORSKY ’COPTERS 


Structural dead weight— that ever critical problem in the 
design of air frames and missiles— is a problem Sikorsky 
Aircraft solved several years ago. 

As every helicopter designer well knows, everything below 
the rotor is sheer dead weight and contributes nothing to 
lifting the aircraft. So it’s no wonder Sikorsky uses magne- 
sium alloys where they can. This lightest of all structural 
metals weighs only 65t as much as aluminum- Easy to see 
how the use of magnesium adds substantially to the pay- 
load— by subtracting weight from the structural loud. 

The S-56, Sikorsky’s largest ’copter to date, carries a total 
of 5,558 lbs. of magnesium. This total includes the wheels, 
almost the entire skin and mimerous other components. 
Several highly stressed areas, such as the rotor hub plates, 


are magnesium forgings. Other Sikorsky models, such a.s 
the S-58 and S-55, famous Korean War 'copter, also use 
magnesium alloys to good advantage. 

For more information about magnesium, contact your 
nearest Dow Sales Office or write the now chemical 
COMPANS', Midland, Michigan, Department MA1402-K-8. 

MA6NISIUM FOtM LS$. USIB 


S-Si S-S8 S-56 



YOU CAN DEPEND ON 


EDITORIAL 


Stoned in Athens 


In the twilight of Greece's glor\’ it became the custom 
for the soft and flabby citizens of Athens to stone mes- 
sengers who disturbed their pleasure and com|jlaccnc\' 
by bringing them news of impending danger. Events 
of the past few months may lead many thoughtful 
citizens of this land to wonder wliether we are not 
nearing the same sort of pliilosophy. 

lliere is little doubt that the news of our militars- 
and scientific progress in relation to that of the Soviet 
Union lias been almost uniformly bad during the past 
tear. Warnings hate been somided b\ the mo.st sub- 
stantial tvpcs of citizens and scientists most intimately 
concerned with these matters. The reports of the 
Gaither Committee and the Rockefeller group sounded 
clear warnings based on careful study. Tlie Senate Pre- 
paredness Subcommittee headed bt Senator Lyndon 
Johnson of Texas unanimously endorsed a bipartisan 
report sounding a warning klaxon and detailing specific 
courses of remedial action. 

Onl\- a few u'ceks ago a group of distinguished scien- 
tists added a new note of warning with a detailed analy- 
sis of the growth of the threat of Soi'iet submarines 
equipped «ith guided missiles of cruise and ballistic 
varieties. Faced with this overwhelming evidence that 
the hour of military urgency is upon us, sei’cral senators 
took to the floor in the closing days of the Congressional 
session to plead again for dccisii c, courageous action to 
avoid the dangerous disiiarity in militars' strength be- 
tween the United States and the Soviet Union that now 
looms for the early 1960s. Reaction to these thrice 
repeated warnings suggests that our gosernmeutal leaders 
mav be on the verge of the mental attitudes that led 
the citizens of 'Athens to stone messengers bearing dire 
tidings and to go stupidly to their doom. 

Here are some of the smptoms of this ostrich head 
in the sand attitude that have appeared publicly in 
recent weeks. First. Senator Leverett Saltonstall who 
has been the Republican spokesman on defense matters 
in the Senate took the floor to reassure the people that 
all was indeed well with defense progress. Senator 
Saltonstall’s reputation for being well informed on 
defense matters is not strong. We .still recall liis fatuous 
statement that this nation’s military strength was based 
on its growing stockpile of ballistic missiles when one 
had vet to be test fired from Cape Canaveral. Even 
today, several sears after Senator Saltonstall's statement, 
we do not have a single operational ballistic missile in 
cither intermediate or intercontinental range. So muclr 
for Senator Saltonstall’s credentials as a reliable witness 
of defense matters. 

Next we see tlic spectacle of a national weekly maga- 
zine whose reporting in recent years has been heavily 
tinged with glossing over the liard facts of our defense 
situation propounding the theory that a new disease 
called the "Sputnik Syndrome” is afflicting part of the 
American people. According to this theory, anybody 
who is worried about the Soviet progress in supersonic- 
aircraft. ballistic missiles and space ex|>loration is simply 
the victim of a fes-et which causes Sputniks to he seen 
before the eyes. This magazine attempts to dismiss the 


rising tide of serious and informed criticisms of our 
defense situation with a honeved presentation of Senator 
Saltonstair.s Pentagon-prepared whitewash, implying 
strongly tliat this is the real state of afiairs and the critics 
are simply friglitened men who see Sputniks under 
the bed. 

The facts cited bv Senator Saltonstall as c'idence of 
United States progress ate more accurate than his usual 
statements on defense matters, but they completely 
ignore tlic comparative status of tlie United States and 
tlie Sn\ict Union. Tliev completely and deliberately 
neglect the critical question of rclatis-e rates of progress 
in this sita! technological race. For perspectise on Sen- 
ator Saltonstall’s attempt to lull this country into a 
false sense of sccurits- and on the efforts of some maga- 
zines to dismiss infonned critics of the defense situation 
as fei erish \ ictims of the "Sputnik Sj-ndrome" we would 
like to cite the rebuttal of Senator Stuart Ssiniiigton of 
Missouri whose authorih- and interest in defense matters 
is second to none in Congress. 

"If in tlic debate," he said, "anyone was attempting 
to tell the people this country is ahead in medium range 
ballistic missiles, that is not correct. The Russians arc 
well ahead of us. If tire implication was tliat this coimtrs 
is ahead in long range ballistic missiles, this is also in- 
correct. Ill this latter field the Russians are at least two 
scars ahead of the United States. If there is any impli- 
cation that this nation is not seriously deficient in airlift 
for botli its ground armies— the Army as well as the 
Marines— that is incorrect. A figure of 130 ICBMs was 
referred to hs one senator and the assertion made that 
the United States had jirogtams for ptoducing more 
than 1 30 ICBMs by 1962. lliat is not conect and it is 
serv dangerous to our national security to assert tliat it 

correct, if the implication was that the missile pro- 
gram is now being run on a crash basis . . . tliat is not 
correct. If tlie implication was that we will soon hai-e 
even one Polaris submarine, that is not correct. . . . The 
statement that tlic Russians arc only a few nioiitlis ahead 
of ns ill the ICI3M field is not correct. Tlie implication 
that under present programs the Soiicts arc not increas- 
ing their lead in the ICBM field is incorrect." 

\Vc ha\e already gotten long past the time wlicii the 
state of our defense progress was a fit subject for political 
debate. We ate long past the time wlien our leaders 
should haic candidlv outlined the hard facts and de- 
tailed the strenuous effort that i.s required to again re- 
assert our unchalleiigecl leadership in this vital area, 
l or the real ttagcdv is not that tiiis coimtrs- lacks the 
capacity to get out in front and sta\- there indefinitely 
hut that it is being held back and not permitted to 
progress at tlic rate that our ability will ])emiit. It is 
ven late but not \et too late for tlic leaders of tliis 
country to speak candidly and completely on tlic bitter 
facts facing us in the eatW 1960s. It is late but not too 
late to stimulate the country to tlie effort that is re- 
quired to regain a position of military and scientific 
leadership on which an\ intcniational political leader- 
ship must of necessity be based. 
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This General Controls motor-operated gate 
valve (IV2 inch line size) Is undergoing 
Extreme Temperature Tests. In this instance 
it was subjected to —67" F for 
a period Of 72 hours. 
While at — 67‘ F, valve was then put 
through Calibration and Operating Tests. 
Results; Normal operation even though 
gate sheared through a solid column of ice 
during initial operating cycles.’ 
Every product in the General Controls 
hi-g*i line, from gate valves to pressure 
switches, undergoes an exhaustive program 
of such tests prior to production release. 
Another reason why the hi-g* trademark 
is a recognized standard in 
aircraft controls. 
Call in the man from General Controls on 
your next aircraft controls requirement. 
You'll find his company's experience 
unequalled in the field. 


WHO'S WHERE 


In the Front Office 

C. A. Tbonias, uco^iclcnt. and John Tnlils, 
vice president and general m.-inager, Strato- 
flex. Inc., Fort tN'orth. Tex. 

N^'iUiam W. Hartx, president, Mid-F,s5t- 
ern Electronics. Inc., Springfield, N. J. .Also. 
Roy L. Anthony, vice president and treas- 
urer, and Lawrence C. Chdiley, vice president 

Charles D. Manhait, vice picsident-guv- 
emincnt relations, Ravtlieon Manufacturing 
Co., Waltham, Mass. 

George S. Vectuilyca. cxcciith’C vice presi- 
dent. and Ralph F.. Grimm, director of en- 
gineering. Nems-ClarVe Co.. Silver Spring. 

Md- 

J. P. Lawler, a vice president, Acronca 
Manufacturing Corp.. Middletown. Ohio 
Mr. Lawler continues as Washington. D, C.. 
rt'prcscniative. 

Olivet C. Havwood. |r,, vice president, 
F. C. Hiiyck &■ Sons, Kew York, N. Y 

Dt. C. J, Brcitwicscr, vice president-eng). 
neering and sales. Air Logistics Carp., Pasa- 
dena, Calif. Di. Breihvieset will also serve 
us president of Mctrolog Corp., a new snh- 
sidiarv of Air Logistics. 

McLe-Jii B. Smith, vice president and gen- 
eral manager, l>ata Processing division. In- 
ternational Business Machines Corp., New 
York, N. Y. Also; Gilhert E. Jones, assist- 
ant general manager. 

Maj. Gcii. Arthur W. Vanaiiian (US\F. 
ret.), assistant to the picsideiit, .Acroiet- 
Gcncral Corp., Azusa, Calif. 

Chaages 

Robert W. Fauscl, corporate M'est Coast 
representative (Los .Angeles. Calif.l. The 
Martin Co., Baltimrrre, Md. 

Di. Henry S. Odbert. Program Director 
of Psychobiology. National Science Founda- 
tion, Washington, D. C. 

Rear .Adm. John -A. Scott (USN. ret.), 
coordinator-^mililary requirements. Link 
.Aviation, Inc., Binghamton, N. Y. 

Hugh E. Webocr. managcr-groimd sys- 
tems, The Martin Co.'s guided niissilc and 
electronics center, Orlando. Fla. 

Capt. Jack .Shoenhair (USN, ret.', assist- 
ant weapon systems iiiana|cr-Pr)laris. Lock- 
heed Missile Systems Division. Simnyv-alc. 
Calif. 

The Boeing Airplane Co.. Seattle. W'ash., 
has appointed the following assistant general 
managers for the Pilotless Aircraft Dm'sioii; 
Kenneth W, Brown— operations; Jack Strick. 
ler-adiiiinistration. Richard H. Nelson suc- 
ceeds Mr. Brosvn as maniiFactiiring manager. 

Beverly H. Callup, resident engineering 
representative at Griffivs .AFB, Rome, N. Y., 
for Motorola's .Military Electronics DKi- 

Frcderick B. Cline, program dircclor-.Air 
Weather Reconnaissance Development Pro- 
gram. Bendix Svstem Division. .Ann Arbor. 

Stuart D. Davies, chief engineer for a new 
project. Hawker Siddeley Group, London. 

Donald J. Murphy, assistant weapon .sys- 
tem managet— .Air Force’s earth satellite pru- 

?ram. Lockheed Missile Systems Division, 
iinnyvale, Calif. .Also: Robert M. Salter, 
assistant for futore applications. 

(Continued on p. 123) 


INDUSTRY OBSERVER 

► Boeing Airplane Co. and Northrop Aircraft Corp. are submitting pro- 
posals to Air Research and Development Conmiand for solid-propellant- 
powered air-to-surface missile with iiictcitsed speed and range appUcation 
to Convair's B-58 supersonic bomber and Nortfv American .Aviation's B-70 
Mach 3 intercontinental bomber. Lockheed Aircraft Corp. previouslv bad 
submitted a proposal for use of 11 modified X-17 solid propcifaiit nose cone 
test vehicle us an air-to-surface missile for the B-58. 

► Special committee headed bv Professor John Wheeler of Princeton Univer- 
sity is advising Secretary Neil H, AlcElrov on research and dev'clopment 
iiianagcmeiit oigaiiiaatioii in the Defense Department. Biggest problem 
facing the committee is to rccoiimiciid the exact cclationshi]} and division 
of resjxinsibility that will exist under the still unnamed Director of Defense 
Research and Engineering. The Advanced Research Projects Agency under 
Rov Johnson. Director of Guided Missiles AA'illiam M. Holaday and Assist- 
ant Sccictary of Defense (Research and Engineering) Paul D. Foote will all 
rc]X)rt to the new director. 

► One of main objectives in Soviet Air Force tactical training .since c-arly 
1957 has Irccn to improve their operations against electronic countermeas- 
ntes. A large pcrcenbigc of bomber training flights have involved searching 
for targets in bad weather and at night under intense radar interference. 

► Tight Defense Department fiscal policy may force Navy to abandon its 
Eagle long-range air-to-air missile now in the catly phases of develop- 
ment in favor of the Hughes G.AR-9 being develop^ for the Air Force 
for use on the North American F-108 Mach 3 fighter. Both missiles have 
similar capabilities and both would be equipped with nuclear warheads, 
but CAR-9 is firrtlicr along the development path, 

► Orgiinomctallic compoimds-organic structures iucorpor.iting metals such 
as boron and phosphorous-could prove to be the ‘'exotic” lubricants of 
the future. Applications would be in real high-speed aircraft or spacecraft 
svstems where specifications ate expected to call for Inbiieanfs capable of 
oWrating at l.OOOF and above. Air Force already ha.s let contracts to 
chemical and petroleum companies for research on these and other 
potential high-tcmpcrahrre lubricants. 

► Swing-tail aft loading entrances being proposed for military cargo versions 
of the Boeing 707 and Douglas DC-8 jet transports involve breaking the 
fuselage in the pressurized area and swinging the entire tail section upward 
or to the side. Boeing would swing the tail upward while Douglas favors 
the sideward opening approach. Air Force has not decided whether the 
weight ]x;iiallv the entrances would iuvolve is accqitabic. Companies also 
have pro|X)scd 17-ft.-wide side entry cargo doors. 

► .Australians are C|uiet]y shopping in the U. S. for a supersonic bomber or 
figliter bomber to replace present fleet of English F.lectni Canhernis. Royal 
.Australian .Air I'otce planueis vv-ant the combat radius of the aircraft to 
he at le-.ist 1.500 mi. One aira.ift under scriou-s consideration is Republic's 
h'-105 fighter-bomber. 

► Canadair CL-28 is being offered to the RAAF in an effort to market some 
of the Canadian indiistn-'s output in that country, although at present the 
Australians have no plans to replace the Lockheed P2Vs now being ii.sed 
for maritime reconnaissance. Canadi.ms also are offering Australia the right 
to niamifachirc under license Canadair's new jet basic trainer, the CL-41. 

► Russian troubles with disseminating tcdinieal information both foreign 
and domestic apparentlv arc the exact opposite of those of the U. S. in this 
area. Recent editorials' in Soviet tccliniciil journals complain of too many 
institutes devoting too much time to translation and publication work and 
contend that the entire effort is uncoordinated. 

► General Electric CJ-805-3. commercial version of the J79 tiirtxrjct, 
received Civil .Aeronautics .Administration certification hist week for civil use. 
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Specify Mt'ARO'MMy Precision miniature ball bearings 



Precision-built computer gear trains muse 
have uniformly low torque and minimum 
backlash; mounting surfaces for the bearings 
should be simple to manufacture. 

Barden Precision miniature-size bearings 
have the required low torque. Their low 
eccentricity and closely controlled radial play 
assure minimum backlash. Precision flanges 
provide accurate positioning surfaces and 
permit through-boring, eliminating the need 
for housing shoulders. 

Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden’s larger instrument sizes. 


Barden Precision means not only dimensional 
accuracy but performance to match the de- 
mands of the application. 

Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature, or high speed. For 
less difficult applications, the predictable per- 
formance of Barden Precision bearings can 
cut your rejection rates and teardown costs. 

Write today for your copy of Catalog Sup- 
plement Ml which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings O.D. and smaller. 


rne corporation 

41 E. Franklin St., Danbury, Connecticut ■ Western efiicei 3BS0 Wiishire Blvd., lot Angeles 5, California 
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Washington Roundup — 


Boeing Top Confroct-or 

General Motors lias been replaced by Boeing Airplane 
Company as the top holder of niilihii; contracts with a 
total of S7.7 billion. General Motors holds conftacts 
wottli about S4 million less. The Pentagon also re- 
ported that 100 companies and their affiliates rca-ised 
f)5.5% of all military prime contracts during the last 
scicn and a half years. Ilie tup contract niiining com- 
pam- for tlie one-vear period ending last Dec. 31 was 
General Dynamics Corp., which reccised Sl.127.400.000 
in new business. General Klectric Co.. United Aircraft 
Corp., and Boeing folloued in that order in the new 
liusincss category, 

McElroy Slaps Wrist-s 

Secretary Neil McEiroi last week moved to stop the 
growing dispute over the rclatisc merits of tiic Air Force’s 
Bomarc and Army’s Nike Hercules air defense missiles, 
'llie dispute began wlieii Congress complained of missile 
duplication for air defense and ait about 20% from the 
combined .Anm-.Air Force request for Nike Hcrailcs and 
Bomarc bases in an apparent effort to make the Depart- 
ment of Defense choose between the two missiles (,A\\' 
-Aug. 11. p, 21), 

The appropriations cut led to a series of publie claims 
l)v the two services on the ads-antages of their re- 
spccfis'c missile ss-stcins and culminated in .i complaint 
forwarded to top Arms- eclieioos bv l.f. Ccn. Charles K. 
Hart, commander of the Armv’s Air Defense Command. 
Ccn. Hart charged that tlic Air Force was attempting to 
downgrade the Hercules. 'Ihc .Air Force replied that it 
had similar infonnation about derogatory .Army references 
to Bomarc. 

McElroi’ said last week lliat lie has “[jassed the word 
tliat tills should be stopped.” He declined, however, to 
indicate whctiier one of the missiles would be discarded 
or which bases would be eliminated as a result of the ait 
in funds or when these decisions would be made. 

He did say that he belieied a defense in depth is tiie 
best defense against aerial attack, presumably meaning 
lliat both missiles have their place. 

Wilsonisms From Russia 

So\ict scientists apiiarentls iiasc mit ijccn any more 
siicccssfui tliaii their U.S. aimitcrpirts in creating a 
nationwide understanding of the laliic of basic research. 
Recent papers bs Communist theorists in Russia com- 
piain that basic research scientists do not Inwe work norms 
like other workers. The thcori.sts point out that scien- 
tists and engine'crs on dcsclopiiicnt projects base final 
goals and specifications to work towards which can be 
ii.scd to gage performance but that basic scientists ate 
completcis besond any sort of regulation and that no 
measure can lie taken of their contribution to the Soviet 

This approach is reminiscent of the blunt remarks by 
Charles Wilson and some of the U.S. government's ac- 
tions. One of Wilson's definitions was that you could 
tel! when a project was basic research because the scien- 
tists “can’t tell vou what they're doing.” One of the 
Administration’s post-Sputnik actions was to cut the 
budget request of the National Science Foundation 
which is cliarged with flic promotion of basic research in 
the U.S. The foundation’s request for S222 million, pri- 


marily for grants for basic resaircli in 1959. was cut to 
S140 million by tlic White House. 

White House Surprised 

Long period of hedging hy top-lei’cl White House 
staff meiniicrs oser releasing tlic economic anaivsis of tlic 
airline industry prepared by Dr. Paul Clierington of 
Harvard Uniicrsitv is considered b\- most obsersers as 
another case of .Administration jitters oser releasing 
news tlijt might not be good news. 'I'he White House 
group sat on the Clierington report for h'O monlhs-dc- 
spile the eagerness of Presidential .Assistant Elwood 
Qiiesada to release it-hefore gising it to the ]jublic and 
acceiJting the crilicisin that they e.vpected wonld follow. 
To their .surprise, the report evoked— not criticism— but 
praise. Tlic Ciicrington report has been gisen svide 
eirculation b\ the airline industry itself and is expected 
to serve as a key to many of the problems tlic industry 
faces with the introduction of jet equipment. 

NASA Policy Council 

lames H. Doolittle was one of four proniineiit ai’iation 
and science experts appointed by President Fiscniiowet 
last week to the National Aeronautics and Space Coun- 
cii. .Al.so named to flic nine mcmlicr council. Folia’ 
Board for the National Aeronautics and Space Adminis- 
tration witii the President as ciiairman, were AA'illiam 
-A. M. Burden, .special assistant for research and deselop- 
nient to the Secretary of the ,Air Force in 1950-52; Dr. 
Alan T. W'atcrman, director of tlie National Science 
Foundation, and Dr. Dctlev Bronk, presidait of tlie 
National .Academy of Sciences since 1950 and president 
of Rockefeller rnsfitutc of Medical Research since ]953. 

President Approves Air Museum 

.A National .Air Museum in Washington to replace 
the slicetinetiil liiit now housing the Smitlisoman Insti- 
tute's collection of aeronautical equipment came closer 
to reality last week wlieii President EistnlioweT signed a 
bill antliorizing plans for the mnscnm to be built. Once 
plans and specifications Iiasc twen drafted In the Ceiicral 
Seniccs -Administration, group must return to Congress 
for funds to coi’cr the cost of construction 

Local Carrier Concern 

Local service carriers arc upset bv the Cis ii .Aeronautiev 
Board anmmnccinent tiiat it intends to appli tlie mneli 
disliked 9.5% rate of return formula to final mail rates 
being considcrc-d for Moliawk Airlines (AW Sept. S, p. 
44). 

In that CISC, the Board said it would apply tlic formula, 
offered hy tlic Bureau of Air Operations in tlie Local 
Scrs’icc Catriers-Rate of Return Imesti|atioii, to all cir- 
riers receiving final mail rates, pending a final dedsicin in 
the case. Carriers feel the Mohawk rate may nniouni to 
a prejudging of the full rale case, in which thev seek a rate 
of approximately 12% on different formulas. 

Tile carriers’ fears apparently arc shared bv C.AB 
mcmlK'r G. Joseph Minctti who criticized tiic action of 
his colleagues in tlic Mohawk Case. In a dissenting 
opinion on tiie rate, Minctti said the bureau counsel’s 
advocaev of the 9.5% figure in the Local Sersicc Case 
was not equi\:i!ent to Board tesolution of the issue. 

— AA'asliington staff 
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Defense FY ’59 Funds Total $41 BUlion 


Expenditures increased $1.8 billion above Fiscal ’58; 
obligational authority estimates hit $41 billion. 


By Ford Eastman 

Washington— Expciiditiiics available 
for Defense Department military pro- 
ptains during Fiscal 1959 will be Sl-S 
billion above actual expenditures during 
Fiscal 1958 and SS21 million more than 
that estimated by the Administration in 

New obligational authority estimates 
tor military programs have been in- 
creased to 541.078 billion from the 
559.645 billion estimate in Jaimary- 
an increase of 54.329 billion over actual 
1958 obligations. 

Current expenditure estimates are 
now 540.8 billion as compared with the 
January estimate of 540.279 billion and 
the 1958 actual expenditures of 539.010 
billion. 

ITie expenditure estinrate released by 
the Administration last week includes 
the 5810 million additional made avail- 
able by Congress in excess of the 
amount requested for missiles, aircraft 
and manpower. 

Administration's Stand 

However, Administration spokesmen 
liave taken a strong stand against spend- 
ing more money tfiaii that originalK' re- 
quested and may withhold these funds 
from the serviccs- 

At the same time, both industry and 
Defense Department officials sav thev 
do not anticipate the rigid ceilings on 
defense spending that created a hium- 


cial chaos toward the end of Fiscal 
1958 (AW April 21, p. 26), although 
(he sitrration, they admit, is still "some- 
what cloudy.” 

Defense D^arlmcnt rcorgani/atiim 
authorized bv Congress and the increase 
in the debt ceiling is expected to give 
the Administration cnnsidcrabie latitude 
in setting fiscal policies during the com- 
ing year. 

Budget Breakdown 

Defense Department breakdown on 
estimates of net expenditures for major 
procurement and production amounts 
to the following: 

• Aircraft-.Mr Force, 55.093 billion; 
Navy, 51.959 billion; Army, 5118.778 
million; total. 57.171 billion. 

• Missilcs-Ait Force, S2.29S billion; 
Navy. 5481.327 million; .Army .5593.270 
million, total. 53.372 billion. 

• Electronics and communications— -\it 
lorce, 5352.5 million; Xaw. 5189,152 
million; Annv, 5197.925 million; total. 
$739,577 million. 

Gross obligations estimates break 
down this wav; 

• Aircraft-Air Force. 54.993 billion; 
Navv, 51.954 billion; .\tmv, SI36.007 
million; total, S7.0S3 billion. 

• Missiles— .\it Force, 52.805 billion; 
Navy, 5785-191 million; Army, 
5998,271 million; total figure of 54.583 
billion. 

• Electronics and communications— ,\ir 
Force, 5825.7 million; Navy. S288.007 


million; Army, S250.195 million: total 
figure amount to 51.361 billion. Major 
changes in Defense Department ex- 
penditures made by the Administration 
in its mid-year review of the Fiscal 1959 
federal budget ate the following; 

• Military personnel costs inett-ased 
from S10'.523 billion to 510.570 billion. 
In Fiscal 1958, actual expenditures 
amounted to 510.439 billion. 

• 0]x:ratioii and maintenance, includ- 
ing equipment, facilities, medical care, 
supply systems and purchase .of spare 
parts, increased from 59.292 billion to 
59.419 billion. Hie 1958 actual was 
59.072 billion. 

• Major procurement and production of 
aircr.ift, sliips, vcliiclcs, weapons, mis- 
siles and other items increased from 
513.753 billion to 514.278 billion. This 
represents a decrease of 5389 million 
from the 514.667 billion actual expendi- 
tures in Fiscal 1958. 

• Military constmetiou, reserve compo- 
nents, research and development and 
others increased from 56.007 billion to 
56.363 billion. The 1958 expenditures 
were 54.832 billion. 

• Defense contingency funds were re- 
duced from $500 million to zero. This 
allowance is now distributed among the 
several other categories in which defense 
expenditures arc classified, accounting 
for sonte of the increases in current es- 
timates when compared with the Janu- 
ary cstiniate. 

• Antici|>ated supplemental funds we're 
leduced from 5205 million in Januatv 
to the currently arrived at estimate of 
5180 million. 

Major changes in new obligational 
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;iuthority estimates, which reflect both 
presidential amendments to the Janu.irv 
recommendations and increases enacted 
bv Congress over the recommended 
imiounts, include: 

• Militarv personnel costs reduced from 
510-225 billion to 510.120 billion. The 
1958 obligations amounted to S9..SI6 
billion. 

• Operation and maintenance reduced 

from 59.322 billion to 59,263 billion, a 
decrease of 5108 million from Fiscal 
1938. 

• Major procurement and production 
increased from 513.447 billion to 
513.297 billion. The 1958 obligations 
amomited to $11,399 billion. 

• Military construction, teseixe conipn- 
nents. research and development and 
others increased from $5,946 billion to 
56.218 billion. The 1958 obligatiimv 
vvcrc S6.165 billion. Fora mote detailed 
breakdown, see the tables prepared 
by the Defense Department on esti- 
mated new obligational authority and 
estimated expenditures. 

Budget Defense 

Defense SecrcFary Neil McElroy. in 
a speech at an American Legion Con- 
vention in Chicago, defended the Fiscal 
1939 budget as a sound pre^am to 
keep the U. S. ahead of Russia in 
over-.i!l military strength. 

ilc indicated, however, tliat Defense 
will continue to hold a relativeh tight 
rein on research and development 
s|)cnding. 

"Defense spending," he said, "will 
be guided with discrimination and 
judgment. We are willing to take 
greater gambles on weapons that no 
business enterprises would vote to risk 


on-new and still untried products. 

" lliere i.s a point, however, bevuiid 
which gambling huge sums on untried 
weapons would he fonlhardv and would, 
ill fact, endanger the economic, and 
even the milihirv, scciiritv of the coun- 

McKIrov added th.st. as research 
and dcu'lopment programs progress, 
added productinn will be worthwhile, 
but that, in the meantime, the U. S. 
cannot move production ton far ahead 
of research knowledge. 

Polaris Project 

One of the programs increased by 
Congress whose funds have not yet 
Irccii released by the Defense Dcixirt- 
inenf is the Naw's Polaris ballistic 
missile submarine projcct. 

Congtess authorized construction of 
four additional Pnhiris siilimarincs. but 
tile Defense Department enntends that 
the live alreadv authorized should pro- 
ceed further along the development 
cycle before work on the additional 

Projects authorized by the Defense 
Depiirtment and announced bv the 
Navv, however, include the construction 
of seven guided missile frigatc.s. iiichid- 
ing three remaining from the F'iscal 
1958 program: tlircc nucicar-powcrcd 
attack submarines; five guidcd-mi.ssilc 

Authorized Funds 

Other funds authorized bv Congress 
vvliicli might be withheld include $140 
million for additional long-range trans- 
port aircraft for Annv airlift and 551.6 
million for 15 additional Boeing KC- 
135 jet tankers. 


Of the toFal Fiscal 1959 funds avail- 
able, Air F'orce requirements from in- 
du.stry will be about $10 Irillion, Brig. 
W. A. Davis, .-kir Materiel Command 
weapon system deputy director, Siiid 
last week. 

Davis said about 56 billion of this w ill 
go for new weapons and equipment and 
54 billion for hardware to support the 
operating Air Force. The two, he said, 
will involve 4,000 prime contractor facil- 
itie-s ami a mncli larger numhet of sub- 


Miirquardt to Acquire 
AMF Sub.'^idiarv 

Marqiiardt Aircraft Co. has stuitL-d 
final iic|otiations with American Madriii- 
erv & Fmiiidrv Co- i\W Jiilv 28. p. 25i 
to purchase for an undisclosed amount of 
cash .WIF's .\ssocintcd Missile Products 
Co,. Pomona. Calif. 

Boards of directors of both M.-irquiirdt 
and AMF tiarc already approved the 
acquisition and Marqiiardt is aiming for 
an effective acquisition date of Sept. Zfi. 



Marquardt will retain AMPCO'il kev 
personnel including Dr. Wendell B. Sell, 
present vice president of .AMF and gen- 


eral managcT of AMPCO. He will 
main general manager of AMPCO wh 
It bceomes a new division of Maiqiiarc 






it will definitely not be AMPCO. 

No obstacles to Marqiiardt’s acqiii. 
sition of AMPCO are antlci|sted. 
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Congress Expected to Override 
Airport Aid Veto Early Next Year 


By Katherine Jolinscn 

Wasliingtoii-Aviation circles expect 
Congress to take earlv action next vear 
and pass legislation authorizing a large- 
sale airport development program— 
and oserride a presidential veto, if 
necessary. 

Reaction to President liisenliovict's 
Sfto of the airport development measure 
f.^W Sept. 8, p. -11) osersvliehninglv 
>otcd by the Congress was strong. 'Ilie 
legislation would hare authorized up to 
50% federal participation in the con- 
•slruction cost of airports for four more 

Tire present authorization expires 
with tire current Fiscal 1959 year. It 
also woidd liase increased the total 
federal outlay from S65 million to SI 00 
million annually. 

Sen. Mike Montoney (D.-Okla.), 
chairman of the Senate Commerce 
Aviation Subcommittee and one of the 
Irading advocates of the legislation 
called the veto “a body blow to ait 

Not only does his action endanger 
a safe transition to the jet ait age, but 
il also jeopardizes the inveslinent of 
more than 52 billion in these advanced 
types of airplanes already on order by 
commercial airlines," \Ionroney de- 
clared. "Without the federal-local 
isufntrship in sharing the cost, he 
added, "commercial jet transportation 
will be limited to the use of seven 
civilian airports of sufficient size to 
handle takeoffs and landings under full 
load, 

“Even these seven (New York 
International, Boston, Baltimore, De- 
troit, San Francisco, Portland. San 
Diego), with 10.000 ft. runways, would 
need a second runway to handle safe 
takeoffs for crosswind conditions. . . . 

"It will be of little use to provide for 
safer airspace and air traffic regulations 
it the planes must laud on fields too 
sliort or too poorly constructed to 
liandle tlicni on the ground." 

Figures of Civil Aeronautics Adminis- 
tration show that the backlog of needed 
aiiports— with local sponsors ready with 
50% financing-lias been steadilv 
mounting. W'itli 565 million annuallv 
to allocate, CAA has had retpucsts for 
matching funds from would-be sponsors 
as follows: 

Fiscal 1957, $131 million; Fiscal 
1958, 5145 million; Fiscal 1959, $192 
million. 

llic total in matching fund requests 
for the tliree years of 5469 million was 
approximately tvvo-and-one-half times 
more than the 5189 million Civil Aero- 


nautics .Administration had allocated. 

A survey by the U. S. Conference of 
Mayors shows that 1.138 airports proj- 
ects costing a total 51.1 billion will be 
required over the next four vcats-l' iscal 
1939 through Fiscal 1962. Of the total, 
local and state sources expect to be 
able to finance 5590 million. This 
leaves a deficit of 547! million which 
the Conference says sliould receive 
federal financing "because of the vita! 
national interest in the airports. . . ." 
Confused Thinking 

E. Thomas Bumaid. executive 
director of .Airport Opciatots Council, 
criticized the "confusion and incon- 
sistency in .Administration thinking— 
as well as the continuing lack of appre- 
ciation of the national interest in 

Tn^May. 1957. Edward P. Curtis, 
then presidential adviser on civil avia- 
tion. urged a comprehensive airport pro- 
gram. 

In Ills coniptchensivc report, whicli 
outlined plans for the Airwavs Modemi- 
zaition Board and Itodcrai Aviation 
Agenev, Curtis said: 

"Of all the eleinenh in the national 
sv.vtem of aviatiim facilities, airports 
liavc been tlic most neglected. Unless 
airport development is given tlie atten- 
tion it deserves, airport capacity may 
well become tlie factor whicli limits ca- 
pacity in the whole system.” 

However. Louis Rotliscliild, Under 
Secretary of Commerce for Transporta- 
tion. testifying for the Administration 
last April before the Senate Commerce 
Commitfcc. called for an end to all fed- 
eral airport aid. AA'hqn the present au- 
thorization c-xpircs with Fisail 1959, 
Rothschild maintained, state and local 
sources should fully finance airport 

President Eisenhower altered the .Ad- 
ministration position as presented bv 
Rothschild in his veto message. Tlic 
President called for "an orderiy with- 


F-104 Has Infrared Eye 

''’ashington— Air Force Lockheed 
F-104 Starfightcc is being equipped with 
an infrared guinight that enables it to 
hack down targets its pilot can not see. 
Infrared tracker was developed and is 
being produced by Aerojet Ceiieial Avi- 
onics Division. Company says device is 
"only operational infrared fire control 
equipment in existence todav" and is in 
use by Air Defense Command units. 
Infrared traeker lias advantage of not 
radiating any energy, thereby not alerting 
enemy to presence of F-104. 


dravval" of the federal giivcrmncut from 
airport aid, and announced that he 
would .submit a plan for a ‘'transitiiiiiar’ 
program to the next Congress. He 

"i recognize that there will doubtless 
be a transitional period during which 
tlic federal government will be required 
to provide aid to urgent airport projects 
which are essential to an adequate na- 
tional aviation facilities system and 
whicli cannot be completed in anv other 

live 5100 miliion-a-ycar program pro- 
vided in tlic legislation voted by the 
Congress, the Ptcsidciit objected, "dues 
not provide for a transitional program. 
Ratlicr, it sharply increases the level of 
the existing program. 

"It does not provide for aid to tlic 
most urgent airport projects, but con- 
tinnes the current allocation formula 
which is not related to broad national 
aeronautical needs." 

Afcaiiwbile. C.A.A -Administrator 
James T. Pyle and the future traffic es- 
timates of CAA emphasized the in- 
creasing tequirenicnt tor airport dcvci- 

In a spcecli to flic annual meeting of 
tlie U. S. Conference of Mavots l-ast 
week in Nfianii, Pyle declared; 

"1 can visualize tlic dav when your 
terminals will lie swamped with bus- 
type transportation, and i feel it inv ob- 
ligation to you to warn you of tiiis po- 
tential development so that von can 
inject it into your plaiiiiiiig. W'c ate 
already doing so at the W'ashington Na- 
tional Airport and will present to Con- 
gress next year a plan which vve feel 
will materially increase the capacitv of 
this facility to handle the mass trans- 
portation i foresee for flic future.” 

141050 are CAA traffic esfimates (by 
calendar years): 

• Domestic passengers. The number 
will increase from 42 million for 1956 
to between 60 million and 72 million 
ill 1960; and to between 80 and 106 
niillion in 1965. 

• Domestic cargo. I'he ton-milcagc will 
mount from 5S0 million for 1956 to 
between 500 million and 700 million in 
1960: and to between 800 million and 
1-2 billion in 1965. 

■ International and overseas ]>asscngers. 
The number will rise from four million 
in 1956 to between 4.8 million and 6-8 
million in 1960; and to between 6,1 
million and 11.5 million in 1965. 
•General aviation (all civil aitaaft flv- 
iiig exclusive of ait carrier operations). 
Tlic number of hours of flight utiliza- 
tion will mount from 9:5 million for 
1955 to 11.8 million for 1960 and to 
15.1 niillion for 1965. 

Specific points in the presidential 
veto message which Buriiatd of the .Air- 
port Operators Council objected to in- 

• That “over the ]iast two decades, more 

AVIATION V/UK. S«plerrber 15, 19SB 


Tituu Hatulling 

Mitchell AFB, N, Y.-Dc\clo|imciit 
engineering inspection by US.AF of 

Martin Titan ICBM 'was made here 
last Monday. 

Kcatvire of handling equipment is 
that it is based on te-adllr available 
off-tlie-shel< hardware. American Ma- 
chine & Foundry has contract covering 

In the dcmonstiarion a"^l7 ft. Cole 
74 min. in wind estimated at 25 mpli, 

mensions and balance bnt bore no aero- 
dynamic resemblance to Titan configiira- 
tiem (AW Aug. 18, p. 35). Titan was 
emplaced in pit; mab'iig of each stage is 
accomplished at ground level. 


and mote airports have progressed to 
the point of self-sufficiency." This, he 
said, refers oiilv to day-to-dav operations 
and docs not refer to the ability to make 
capital construction investments and 
support debts alteadv incurred. 

• That “well over one billion dollars has 
been allocated by the government to the 
constnicfion and improvement of local 
civil airports." Bumard objected that 
the President failed to point out that al- 
most 5800 million of this w-.is under 
the "make work" program during the 
1930 depression and the defenscland- 
ing urea program of 1941-42. “neither 
of which have anv real relation to civil 
aviation of 1958." 

• That "over 500 military airport facili- 
ties have been declared suqslus and 
turned over to the cities, counties and 
states for airport use." Butnard objected 
that the President overlooked tlie other 
side of the coin; that during World AVar 
II, about 429 civil airports were turned 
over to the federal governiiicut: tliiit, 
even today, well over 200 civil airports 
arc being jointly occupied by military 
units, and that military transports use 
liundrcds of additional civil airports. 


Northrop. Arma Near 
Merger Agreement 

Washington-Mcrger nf Northrop 
.Aircraft and .American Bosch .Anna 
Corp. will go throngli if the principals 
tan agree upon a mutually satisfactorv 
stock exchange taliu. but there is sliat)) 
disagreement on this important point at 
the moment. 

Arma is seeking a sharc-for-sliarc ex- 
change, while Northrop is pressing for 
a more favorable ratio on the Ixisis nf 
its cutrent vear's larger sales and profits. 

Statement last week by Nnrtliro]) 
President Whitley C. Collins said that 
an undctstandiiig had been reached 


with .Arma on "practically everything" 
but the stock exchange terms. 

Collins conceded tliat a sliatc-for- 
share exchange had been discussed but 
said flic merger would “not necessarily 
call for exclijiigc on that basis.” lie 
said exciiangc ratio would take accmuit 
of each company's nc4 worth and ils 

Nottlirop's profits for the vear just 
enncludcd will exceed 54 per share, 
Collins said- Anna’s profits for 1957 
were S2.(i7 per share, and its current 
vear's are expected to be lower bceau.se 
Ilf a sharp drop in the companv’s auto- 
motive accessory business. .At mid-week, 
Northrop's stock was selling for around 
528-50 per share, while Anna's w-as sell- 
ing (ex-dividend) for around 527. 

.Anna officials believe that the stock 
exchange ratio should place more em- 
phasis upon future prospects, less on 
airtcnf earnings. .Arma holds verv size- 
able contracts for inertial guidance svs- 
tenvs to be used in the .Atlas and T'itaii 
iiileicontincntal ballistic nvissiles and 
thus has a strong position in inertial 
guidance field. 

Collins said that if flic merger goes 
throngli. he would become chaimian of 
file board, while Anna's Charles \V. 
Pctcllc would become president, as 
earlier predicted bv .Avi.snON Week 
(AW July 28. p, 2b). ComiMiiy head- 
quarters would be oil the West Coast 
and probably would be ctilled N'orthrop- 
.Atma Corp.. Collins indicated. 

■An .Anna spoktsman said tlic Collins 
sfatcincnt was released without prior 
knowledge of .Anna officials. 

Carmiuhael Ajipointed 
Fainhild Officer 

Hagerstown, Md.— James II. Camii- 
chael. former president and board chair- 
man of Capital Airlines, joined Fair- 
child Engine & Aircraft Corp. last week 

port to handle tlic company’s F-27 
turboprop sales. Carmichael resigned 
from Capital several months ago- 

Carmichad’s appointment was one of 
three new corporate vice presidencies 
created bv Fairchild in a rcorgaiiizatioii 
prognmi designed to bring executive 
responsibilities in line with changing 
industvv patterns. 

Named with Carmichael were F. E. 
Ncvvhold, Jr., former manager of the 
engine division, as vice president for 
coordination nf planning and Richard 
C. Palmer, former assistant to President 
Richard S. Bnutcllc. as vice president 
of comiminicationv. 

R. James Pfcifler, former executive 
director of the Corporate Customer Re- 

president of marketing for the new 
Commercial Transport Division which 
Carmichael will bead. 
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Nuclear Balloon Shot 
Scheduled by AEC 

las Vegas— I'itst nuclear test shot of 
flic conchiding pliasc of tlic 1958 
.Atomic Energy Commission test pro- 
gram i.s scheduled for firing from a Ixil- 
loon this week. Another detonation is 
tentativelv scheduled for firing from a 
50-ft. tovver Sept. 2 5. .About half the 
scheduled sliots will be positioned in 
deep underground tunnels. Tentative 
dates of other shots will be announced 
lattT. 

.A total of 10 low-yield detonations 
in the nominal (20 kilotons) or Isclow 
nominal range arc to be fired before 
conclusion of the program Oct. 31. 

Bid for Minutftman 
Assembly Submitted 

Santa Monica. Calif-— Bid for as- 
scmlilv and testing nf Mimitenian, solid 
propellant second generation ICBM. 
has been submitted by a team made up 
of Douglas .Aircraft Co., Hughes .Air- 
craft Co. and Food Alachincry and 
Cliemit-al Corp- -As major subcon- 
tractors to Douglas, Hughes would be 
responsible for electronics and I'MC 
for ground support equipment. 

A Minuteman asscmblv and test 
poliev board, composed of top officers 
of the tlirce cimiDanies. has been 
formed to direct the team’s proposal 
program. It will meet at least twice a 
month to establish policy and ttvievs’ 
the program (.AW Julv 28. p. 27). 

Douglas has formed a separate Min- 
uteman division, headed by Kenneth 
B- Bingbam, to manage the program. 

United. Douglas Afjree 
On DC-7 Trade In 

Washiiiglon-United Airlines and 
Douglas -Aircraft Co. ate seeking Civil 
Actonaiifics Board approval of a joint 
sales agreement allowing the airline to 
trade-in 10 DC-7s now in service to- 
wards the purchase of 10 DC-8 jet air- 
craft already on order. 

F’ilcd witli the Board last week, the 
application covers separate agreements 
concluded between the airline and tlic 
mamifacturcr on Oct- 24 for tlie sale 
of tlie piston-engine equipment and 
purchase of the jet transports. 

Dclivcrv dates and payments for tlie 
used aircraft have been planned to 
allow for the purchase of the new iet«. 
according to Curtis Batkes, vice presi- 
dent of nnance and propcity for United. 

Resale price of the DC-7s was set at 
51,250.000 per plane, with a reduction 
of 53.000 for each month the aircraft 
has been used since its original dc- 
livcrv date to United- 
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Farnborough 

By David A. Andcrton 

Farnborough— Second appearance ui 
Hritain's first generation of guided 
missiles showed sonic design and pro- 
duction refinements made during the 
)xist year, but no surprising major tech- 
nical advances. 

Only two completely new weapon 
sistems— the Pye anti-tank missile and 
the Airo air-to-ground missile— made a 
first appearance. Britain's Black Knight 
re-entry test vehicle was sclieduled to 
show but didn't until late on the final 
da\ after the successful firing of the 
first round at Wooniera. Australia. 
Britain’s Blue Streak ballistic missile 
lias not yet been dei eloped to the point 
where it is reads' to be shown. 

Newest of tlie anti-airaaft defense 
missile family— the Armstrong Whit- 
wortli Seaslug being dcselopcd for tlie 
Royal Navy— was displased in the form 
of a test propulsion vehicle. Informed 
obsers'ers agreed that the final fonn of 
the missile would differ somewhat from 
the shape of the round displaved. 

Basic change in the Seaslug. and 
presumably the reason for the new test 
vehicle, is that a solid-propcllaiit sus- 
taiiier rocket has replaced the lirjuid- 
propcllant unit that has been the basic 
powerplant since the project was started. 

Original cluster of 12 solid-propel- 
lant rockets used as wrap-around boost- 
ers liiis'C been replaced by a quartet of 
larger rockets fastened to missile’s uuse. 

Ciiidancc svstem for the Sea.slug is 
the rcspon.sibility of General Klectric 
Co. Ltd., and control is designed and 
deselopcd by Sperry Gyroscope Co. 

Ltd. Sistem is presumably beam-riding 
witli lioiiiing in the terminal phase. 

Much of the test firing lias been 
done at sea on the missile ship IIMS 
Girdle Ness. I'irst round of a recent 
saho of two hit the target drone and 
the second hit the largest piece of 
resulting wreckage (A\\' Sept. S, p. 28). 

Seaslugs will become standard anna- 
nicnt for the Hampshire cla.ss of guided 
missile destroyers now being built for 
the Roval Navy. .Missiles will be fired 
from multiple launchers autoniatie.iHy 
fed from magazines below decks. 

Major feature of three missile exhibits 
— Bloodliound, h’ireflash and Thunder- 
hird- was simulated field operation and 
checkout of rounds performed by teams 
of scnice technicians. 

English Electric’s Thunderbird was 
smarth- handled by a six-man army 
ctesv under the direction of a leather- 
hinged sergeant. Bristol Bloodhound 
was manhandled and set up by a unit 
of Roval .Mr I'orce Fighter Command, 
who will have operational responsibility 
for deployment and operation of the 
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Missiles Show Refinements, No Giant Steps 




ont.s of parts. T\'ire spool (right) is iimiuhis 
fitted around rocket motor nozzle. 


MISSILE handling cqni|imciit built by ML ,\viatioii Co, Ltd. shows the main body assembly 
fell the Bristol Bloodhound (above) and de Unvilland Fircstreaks (below). 




iiiiti-iiirfraft niissilc. I'ditcv’ T'ircfldsli 
htam-ridiiif missile was run tliri)ii|li 
iisMniihU. dicckmil niid inslalhition on 
a stub-wing section by a team of the 
Royal Air I-'orcc’s Guided W'capems 
Development Squadron. 

N'otabic in all tliree of these demon- 
strations was the complete reliance on 
muscles and manpower to mor e rounds 
as large and bulky as the 'nmuderbitd 
on transport trolleys. Operations were 
done on a concrete hard.stand, which 
made wheeling the big trailers some- 
what easier than it would be in the 
field after a week of ruinv weather. 

Some Ainctiean obsetsers rated the 
ground equipment for British weapon 
systems as rudimentarv. But British 
teclinicians defended the units on the 
liasis of a different design philosophy. 

Most British missile systems were de- 
signed with economy as a major con- 
sideration, they said. Much of the 
ground-handling equipment had to be 
built without motoriiiatiou or aiitoma- 
licitv applied to the maneuvering of 
missiles. It u-,is simply a question of 
keeping the cost of tlic weapon system 
to a reasonable figure. Say the British. 

I'w-o aiili-taufc missiles were displayed 
and a third announced at the Karii- 
botoiigh show, Hiires . whose pioneering 
work on beam-riding air-to-air missiles 
resulted in the riteflash. announced it 
had the contract for the British .Ariiiv’s 
anti-tank missile. Speculation was dial 
the wc“.ipon comparc.s in size with the 
Australian Malkara reccntlv ordered by 
the British for CMiluation trials (A^V 
Sept S. p. ?7). 

Next down the scale in size from the 
Malkara and l■'aitey missiles is one de- 
stioped by Pyc Ltd. as a private ven- 
ture. About 5 ft. long and with a 2 ft. 
sp;m, the Pye missile is called man- 
portable. It is not light emmgli to be 
carried bv a single soldier, however. 
Best estimates of its weight place the 
figure at 80 lb. M'ith the missile itself 
goes a thunth-openited joystick control, 
a [wir of periscopic monoculars and a 
20 Ih. ground computet unit and associ- 
ated power supply. 

Missile is set up on a light tubular 
structure and fired by the gimner. His 
tiumib motions mos'c the joystick and 
send course correction signals to the 
round through a pair of trailing wires 
paid out from bobbins on the wmgtips. 
lie sights both missile and target 
through the nionocuhirs which switch 
from low to high magnification during 
the flight of the missile. 

Powerplanl is a solid-proj)cllant sus- 
taincr and booster furnished bv Bristol 
Aircraft Lfd.’s Rocket Motors t)i\ision. 
Motor exhibited had nozzles blanked off 
in deference to American securiti-. Pre- 
sumably this is because the booster and 
siistainer are annular charges made 
under U. S. patents. Ilowescr, French- 
built Notd anti-tank and air-to-air mis- 


siles base a similar powerplant arrange- 
ment developed in France some years 
ago, and tlicse missiles base been sold 
all over the world. 

Pyc says the missile can go into pro- 
duction immediately, because it has 
been flight-tested thoroughlv on a simu- 
lator which has logged more than 
50.000 flights. But sisiling experts 
pointed out that while simulator flights 
have their laluc. a field firing prognini is 
the only way to prose final performance 
and operations of the missile under tac- 
tical conditions. Vickers 891 anti-tank 
missile, first sliown at Fatnboroiigh last 
scar, has been further refined during the 
past 12 months. 

Major attention lias centered on the 
pistol-grip and thumb yoke control sys- 
tem sshicli esoivcd as a tesult of many 
studies made in human engineering. 

'Ihe gunner sights through a monoc- 
ular eyepiece mounted like a telescopic 
.sight on a modified gunstock. His left 
hand steadies the stock and fires the 
round by means of an iudcx-finger 
trigger. His right hand fits around a 

S ip and his tight thumb fits in a hol- 
wed tri^er which is gimbal-mounted 
so tliat all motion is around the natural 
axis of the thumb. X'iekcrs enginc'crs 
claim tliis eliminates all tendency of 
gunners to mcreontrol tlic.se missiles. 

Missile itself is 55 in. long and has 
an 1 1 in. wingspan. Weight of the 
missile in a metal canister which also 
serves as the launcher is -15 lb. ,A liglit- 
weiglit version uses a folding tubular 
l.iundicr eatiicd iu a canvas bag and 
weighs oiih’ 5 5 lb. complete. 

Range of the Vickers missile is about 
1.250 vd., competitise with the Notd 
SS-ll or the Oerlikon Cobra types. 
Propulsion is bv a two-stage Imperial 
Chemical Industries solid-propellant 


1959 Farnborough 

London— There ssill he .sufficient iiesv 
aircraft ts'pcs emerging fiuin flic British 
as-iation industrs' during the next three 

Farnborough living displav. according to 
a sursev receiitlv completed by the 
Societs' of British .Aircraft Constructors. 

.A formal decision to hold the 1959 
air show' is expected to be made by 
the Society’s October council mecting- 

.\. F, Burke, of de llavilland, ciirR-nt 
president of SBAC. discussing the survey, 
said it revealed that 1960 was likeiy 
to be a "vintage year" for new aircraft. 

’I'he 195S F'arnboToiigh flving display 
attracted a record total of 560 British 
aircraft and accessory mamifacturers as 
exhibitors, .Attendance topped 263.000 
for the W'cck-long show with a total of 
258,000 on the three public days. 7,300 
foreign guests and 1 S.OOO from the 
British aviation industrv. 


One unique feature of the Vickers 
model is that the wire spool is uii an- 
nulus fitted around the rocket motor 
exhaust rather than being a wingtip 
bobbin characteristic of esery other 
wire-controlled missile. 

Onlv basic resc.irch missile or veliic' 
on display’ w-as the Short-Elliotl CP\ 
igeuer.il purpose sehicle) desclopcd for 
research into the basic problems of 
homing on targets. Data from rounds 
filed at .Aberporth test range arc distrib- 
uted among all British missile projects. 

GPV is 26 ft. S in. long and has 
ttapczoelial cruciform wings of low as- 
pect ratio with high aspect ratio control 
surfaces located closely downstream. 
Configuration wa.s developed some time 
ago and standardized in a .scries of test 
sehicles for propulsion and guidance 
svstems desclopcd by the Rovai .Aircraft 
Kstahlishment. * 

Powerplant is a liquid-|)ropellanl 
rocket engine des eloped by R.-\F. W'es- 
cott and built by Short for the vehicle. 

F.lliolt guidance system is a semi- 
aclisc homing tvpe, using reflected en- 
ergy hoimced off the target bv a ground- 
Ixiscd radar. Sigisals receised hv the 
missile process a free gvro in the direc- 
tion in which the target line of sight 
is mnsiiig and at the same rate. Pickoffs 
on the gyro keep the homing antenna 
svstem pointing in the s;ime direction 
as the gyro axis, which is therefore 
pointing at the target. 

Other test vehicles were earmarked 
for specific projects. Short showed its 
SX--A5, a stubby rocket exhibited last 
vear. use<l as a elata-gatlicrcr for the 
conipanv’s deselnpment of a ship-to-air 
missile for the Royal N'asy- 'I'he isrojcct 
is aiincel at short-range defense or ships, 
and is expected to handle attacking 
planes that evade long-range fighters 
and the Se.tskig medium-range missile. 

Major job of lliis test s ehicle is guid- 
ance insestigatiou. .Asm lest 'cliiclcs 
for the Blue Steel standoff bomb 
showed some variations from the 
moekup of the weapon flown past on 
the bellv of an .Avro Vulcan and from 
a model of the missile displayed. 

Basicallv the layout of the boost-glide 
bomb is a canard. The test vehicles 
were obsioush aimed at getting aero- 
dsnamic and control information rather 
than simulating tactical uses of the 
weapon. Nearest U.S. eounterrart of 
the Blue Steel is Boll .Aircraft's 'Rascal, 
but official British reports indicate the 
weapon has consielerabh more range 
than the US.AF' missile. Blue Steel has 
been fired against targets up to 400 mi. 
from release point, and has touched 
supersonic speeds— probably on tlic or- 
der of Macfi !.6-at altitudes as high 
as 60.000 ft. This indicates that th- 
missile is dropped from the bomhc; 
and programmed to jccclcrate ahe.id of 
it, climb to altitude before buniout of 
the motor and then glide to faiget. 
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Black Knight Re-Entry Successfnl 
In First Anstralian Firing Effort 



By John Tunstall 

London— Britain's Black Knight bal- 
listic ro-entrv research rocket in a suc- 
cessful first firing last week at W'ooiucta- 
Aiistralia, reached -an apogee of 500 mi 
Designed at the Royal Aircraft Esta- 
hlishmeiit, the missile was officially 
stated to have exceeded expectations- 
Succcssful first firing, a design and de- 
selo)sment period of les,s than 50 
mil. and design development and firing 
costs at the astonishingly low figutt of 
S25 million arc being given full plav by 
jiihilant British scientists. 

Instrumented nose cone together 
w ith tape records fell near the center of 
a target area 50 mi. from the launching 
site, and ss’as recovered within a fesv 
hours of the firing. Evaluation of the 
cmiditiou of the nose cone which is esti- 
mated to weigh about 20 lb., is proceed- 

Firing Profile 

Black Knight has a length of 55 ft- 
aiid a diameter of 5 ft. It was controlled 
to climb vertically for several thousand 
feet, then was directed onto a climb 
]iatli to the turret area. After engine 
cut-off the missile coasted upwards iu 
"free-fair to its apogee. 

lire sehicle, fired at 8 a.m. GMT 
St|)t- 7 telcuiefered data on the motor, 
control and guidance, and the external 
emitomueut to gtimnd receivers along 
the range. It svas tracked optically and 
iiic-.isuremcnts of the re-entry behaviout 
were recorded. 

Maximum speed of the vehicle at en- 
gine cut-off svas ill the region of 8.000 
iii|>h.— about half orbital speed. Wlictli- 
er auv braking techniques were used dur- 
ing rc-cnlry sv-as not disclosed hut 
vedocitv of the cone at ground impact 
w-.is officially stated to be "several thou- 
sands of feet per second, • 

Sauuders-Roe Ltd. as principal con- 
tractor was responsible for most of the 
development and construction and tan 
the static firing test site at Highdowii 
on the svestem tip of the Isle of Wight- 
Engine Development 

Instrumeubition and guidaiicx; de- 
signed by the R.AE is bcliesed to have 
liocn widely conttacted. Engines were 
dcscloped bv Armstrong Siddeley Mo- 
tors on designs evohed at Wescott. 

Low cost and high fuel to structure 
weight ratio ate principal claims made 
for the vehicle. According to Minister 
ol Supply Aubrey Jones, total cost of 
the design, development, manufacture 
and firing of 25 rounds will not exceed 
S’O million. A variety of nose cones 
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will be imestigated in the current re- 
entry test program, iu preparation fur 

Bluestre-jk IRBM. 

Use of integral bodv and fuel tanks 
is the only structural detail rcsailcd. 
This detail, said Dennis l.yoiis. who 
heads the ballistic missile groiqj at R.AE. 
is largely responsible for the structural 
efficiency achio’cd- 

Use of tic bars to relieve the airframe 
forward of the base of all the accelerat- 
ing tension loads appears to he another 
feature designed to reduce structure 
weight. Cables anchored near the nose 
cone and secured to reinforced struc- 
ture at the propulsion bay will confine 
accelerating load on the frame to this 
region. 

Nature of the liquid fuel and oxidairt 
arc stilt classified. But Lvons admitted 
that combination w-as not unique among 
ballistic missries. Likelihood of a ker- 
osene-liquid oxygen combinafion is in- 
dicated by choice of .Armstrong Siddeley 
Ltd. as engine makers. Amistroiig 
Siddekw and R.AE Wcscott arc the 
onh’ two known British engine estalv- 
lishmcnts to have exploited this fuel 
and oxidant. Models of the rocket 
also appear to provide for a quick re- 
lease topping up point which would 
he an unlikely requitement for a kcr- 
o,seiic-hvdrogcn peroxide combination. 
Launching Frame 

Base of the missile is supported from 
•an elementan' tubular launching frame. 
\'erv sliort propulsion hai- slitiiuds, four 
comhustion chambers and nozzles witli 
possihh one motor gimbal-mounted 
piosidc flight steerage- Adjacent to 
the cone is another short ba\- for control 
and guidance equipment. The re- 
mainder, amounting to more than Evo 
thirds of the rocket, is occupied hv 
liquid |)ropcliaiits. 

Cruciform stabilizer fins base wedge- 
llat-wedgc section and two fins carry 
the flare pods at the tips. 

\''ithin twcKc months Britain hopes 
to achieve a height of 1,600 mi. using 
a Black Knight stretched to reach 600 
mi., coupled witli a solid fuel second 
stage rocket, possibly a Skylark. Black 
Knight with two solid stages could 
launch a Vanguard type satellite. But 
duplication of the .American effort at 
tliis sFage, Jones said, "is not wortlr- 

'Ilie decision to embark on a satel- 
lite program, he said, depends on the 
findings of the Royal Sneiety. This 
bodv is currenth’ pondering wlicthcr 
iimnes and manpower diverted to this 
pioject justifies its scientific uscfuliicss- 


BLACK KNIGHT re-entry test missile is 
checked bv wnrkuicn I.AW Sept. 8. p- 27) 
bchite Lmiichiug from AA'oomcta lest range 
near Canberra, .Australia. Unofficial reports 
c.stinialed missile might reach 300 mi. 
apogee; reports indicated tc.st went accord- 
ing to expectations. British scientists re- 
covered missile- nose cone containing tape 
records- Ihc c.stiniatcd 20 lb. nose cone fell 
within predicted target area, some 50 mi, 
frmii the launch site, 

Britain w-.is looking for a route where 
she could "carve out her own special 

'Ibis miglit mean waiting until she 
could orbit a verv large .satellite witli 
guidance and btaking equipment for 
le-eiitrv, or one capable of making com- 
|jreheusive mctcorologie.il observations. 
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Norway Flight Emphasizes TAG Mobility 


By Evert Clark 

Sola, Norway— Firit non-stop fliglit 
of Air Force tactical jet figliters from 
the U.S. to Norwavand Denmark again 
demonstrated the Tactical Air Com- 
mand’s ability to deliver a combined 
strike force to any point in the world 
within a matter a( hours. 

North American F-IOOD Super 
Sabres flew 5,576 mi, from Myrtle 
Beach. S. C-, to this Royal Norssegian 
•\ir Force Base and a Royal Danish Air 
Force Base at Alborg, Denmark, in a 
little more than 10 hours, refueling 
from Boeing KB-50J tankers near Ber- 
muda, the .Azores and Bordeaux, 

Code-named Mobile I'oxtrot, the ex- 
ercise closely followed deployment of 
tactical air power to Formosa and canre 
only six weeks after Myrtle Beach was 
used as the staging area for IS Super 
Sabres on a 6.-470 mi. non-stop flight 
tc Turkey at the time of the aisis in 
Lebanon, 

Foxtrot fighters were accompanied by 
six Lockheed C-130A Hercules trans- 
ports of the 463rd Troop Carrier NV'ing 


at Ardmore AFB, Okla., which crossed 
in approximately 1 3 hr. flying time, 
stopping at Kindlcy AI'T3, Bermuda; 
Lajes AFB in the Azores, and Cha- 
teauroux AI'B, I'rancc. 

Fighter strike was to hasc been led 
by \Vorld 3\'ar II and Korean war aee 
Col. Francis S- Gabrieski. commander 
of the 354th Tactical Fighter AVing at 
Mvrtle Beach, which supplied the Super 
Sabres, but weather at the first refuel- 
ing rendezvous forced Col, Gabrieski to 
land at Bermuda. 

His winginan also dropped out— a 
.situation that would not be repeated in 
wartime operations but which is essen- 
tial to the safety planned into a peace- 
time exercise. 

Two pte-posifioned spares at Cha- 
tcauroux joined the flight to replace 
Gabrieski and his wiiigman and sent 
four fighters into Sola and four into 
•Alborg on the first day. 

Two days later, eight more Sabres re- 
peated the flight, again splitting to send 
four to each North Atlantic Treaty Or- 
ganization countrs-. 

F'oxtrol used fist tankers, including 
two spares at each rendezvous. 


Both groups of fighters presented air 
shows, ineludiM refueling, and made 
flyos'cts from Danish anS Norwegian 

In addition to the operational realism 
introduced by Col. Gabricski's abort, 
one Sabre in the first wave to Alborg 
blew a tire on landing and damaged its 
nose gear when it ran off the end of the 
runway. Two C-130s also were delay ed, 
one with hydraulic trouble, the Other 
for two engine changes. 

llie 354tli Fighter AA'ing is named 
for Eighth Air Force’s outstanding 
World War II 354th Fighter Group, 
whicli destroyed 1,000 enemv aircait 
os’cr Germany witli North American 
P-51 Mustangs. 

Flight was accompanied by Col. 
Hubert M, Childress, assistant deputy 
chief of staff for operations of the Ninth 
Ait Force at Shaw AFB, S. C., and was 
met by NATO and Norwegian Ait 
Force officials. 

Four tankers flown to Sola and Al- 
borg for static display at the air shows 
came from England AFB, U.. and 
Turner AFB, Ga. 

Mights involved about 125 person- 
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Contributing to superb performance . . . the Douglas DC-8 Jetliners 
powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped 
with main fuel pumps engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep", 
and CECO is proud to be airborne with an array of important 
mis.siles as well as with many of the latest and finest 
military,' and commercial aircraft. 


CHANDLER-EVANS 


Vl/EST HARTFORD 1, CONNECTICUT 

?, inlormalive literature on many CECO products is 




CANADAIR CL-28; 


the answer to the submarine menace 

now in service 


Summer. 1958 — In ceremonies 
altcnded by Senior Air Force und Navy 
officers of Canada and the United States. 

Canadair CL-28's (above) 
formally entered squadron service with 
Maritime Air Command of the 
Ro) al Canadian Air Force, CI.-28's provide 
a new dimension of sea-safety and 
will meet or surpass the anti-submarine 
warfare requirements of friendly cnunlrics, 
1'hey go into service after having 
been subjected to exhaustive and severe 
tests und trials under all climatic conditions. 


The Canadair CL-28 is the worid’s newest long range aeriai 
counter weapon against submarines. It was designed specificaliy for 
military planners who must think in terms of submarines that can 
emerge from off-shore ocean depths and launch atomic warhead 
missiles against targets hundreds of miles away. The CL-28 deals 
with the menace, and provides the capability of destroying them 
far out at sea. before their vehicles of destruction can be launched. 

CL-28's are intended primarily for deep ocean coverage 
anywhere in the world and are capable of more than 20 hours 
endurance on patrol. They carry the most comprehensive collection 
of electronic and other detection equipment ever assembled into 
one aircraft. Once contact is made, torpedoes, depth bombs and 
other offensive weapons arc released. 

The Canadair CL-28 is now in service with Canada’s Maritime 
Air Command and is in continuing quantity production. It offers 
any country materially increased anti-submarine capability. We 
invite inquiries. 


canadair.^ 






News Digest 


ucl. including a 20-man manitciiaint 
cicw for each group of eight fighters. 
Crew consists of one crew chief pet 
plane and a pool of 10 hydraulic, elec- 
tronic, insttimient and armament spe- 
cialists. 

I'ighteis refueled at approxiiiiatch 
16,000 ft., taking on about 10,000 lb. 
W ith a n.500 lb. full load, fighters 
used almost 80’!^ of tlicir fuel on the 
long leg of the trip from Bermuda to 
the Azotes. 

Font s|)ares sent ahetid to Cliateau- 
luu.x had planned their flight with no 
wind, were toid at a final briefing tliat 
tires- would base tailwind and actiialh 
found the equisalcnt of no wind on 
the (light. Excess of headwind in this 
situation would base aborted the flight 
and possibly tequired bailout over the 
Atlantic. 

Because of this possibility, flights are 
closely monitoicd by half a dozen C-v-t 
'■Duckbutfs." carrying 30-man life-rafts, 
radio direction finding and radat equip- 
ment. and capable of staving aloft 25 

First Thor Delivered 
To USAF in England 

Imiidon— First Uougliis Thor inter- 
mediate range ballistic missile was de- 
livered to England last week. Missile 
was airlifted from the United St.ites to 
the U.S. Air Fotcc base at Ijenheath 
and will be nimed shortly to the first 
British IRBM hniiiching base at Felt- 
well. riie Fcltwell base has been con- 
vetted from an airfield to a missile 
iiuinching base to accommodate the 
first operational Thor squadron to he 
based in England. Fhe launching and 
servicing gear arc pliiinh visible from 
the countryside sutromiding I'cltwell. 

US.M' iiiissile handling and check- 


out crews are sciteduled to train Royal 
,\ir Force personnel in Thor opct.itions 
al Fcltwell. Megaton vvarhe-ads for the 
Thors are also sclicdidcd to he airlifted 
to England, but will remain under 
United States control with joint .Anglo- 
American concurrence required for their 
operational use. A total of 60 I'linrs 
are scheduled for dcliverv to Roval .Mr 
I 'orce Iscfore the end of the year. 

Douglas Consolidates 
Missile. Spaee Teams 

Los Angeles— Douglas .Aircraft Co., 
Santa Monie.i. has unified control of 
all missiles and space activities under 
rule director at the general office level 
vvitli Elmer P, W'lii-.iton. former chief 
missiles engineer, heading the office as 

dia-etor. 

A general realignment of engineering 
fimctions vv-.is completed at the same 
time, naming these major fields of en- 
gineering and their new directors. 

• .Missiles and space systems engineer- 
ing with Elmer P. Wheaton as director, 

• Transport aircraft systems tngineet- 
iog with Edward F. Burton as director. 

• Combat aircraft systems engineering 
with Edward II. Ilcinemann as director. 

.All will report to .Arthur E. Raymond, 
V ice president-engineering. Appoint- 
ments ate effective iimnediatclv. 

Former assist.mts of the three new 
directors will move up to the chief 
engineer positions al their divisions- 
bcfivler Klcinhans becomes chief engi- 
neef at Santa Monica Division, 1.. J. 
Devlin becomes chief engineer at E! 
Segundo and R. I.. Johnson becomes 
chief engineer, missiles and space 
systems. .A. D. Jamtaas. fomier engi- 
neering manager, becomes cliicf enji- 
nter at Douglas' Charlotte, N- C.. 
division. 


Lockheed X-7 ranijet test vehicle ex- 
ceeded .Mach -4 last week in a flight 
tx;iicved to he the fiistest ever made bv 
a vehicle propelled by an air-breathing 
engine. Nlarqiiardt ramjet powered the 
37-ft.-long X-7 during this flight and 
on one which set an altitude record for 
ramjet missiles. 

Possible strike by Eastern Ait Lines 
flight engineers w-as tcraporarily averted 
last week when Eastenr President, E. 
y. Rickenhackcr. asked for a meeting 
with the union this Wednesday, flit 
Flight Engineers International .Assn., 
which now is free to strike under 
arbitration procedntes. agreed to tlie 

Okanagan Ilclicojiter Group, Can- 
ada. has ordered a Eairey Rotodvne 
for a price believed to be about 
SI million. Order was placed at Fatn- 
bormigli .Air Show. 

The Martin Co.'s Orlando Division 
has Iscen awarded a S2,-43S,4-I9 contract 
by the Navy for flic 1 5.000-ft.-taiigc 
Bullpiip air-to-ground guided missile. 
NumiKr of units included in the eiin- 


Boeing B-52 bombers will be 
equipped with new forward surveillance 
radar, the .AN7-APS-81. to .supplement 
present tail warning and bonib-nav 
radars. .AN'/.APS-Sl has been developed 
In Light Militan- Electronics Depart- 
iiicnt of Genera! 'Electric midet a con- 
tract from Wright ,\ir Development 



C-130B Rolls Out 

First Hercules C-DOB emerges from l.uckliccd luiigac in Marietta, Ga. Hercules has -1.000 ml. range, weighs 135,000 ib.. is powered by 
foiir.bladed, 13J ft. Hamilton.Standiird 5-4II60 hydiomatic propellers (AW May 19, j). 71), and is capable of 385 mph. true aii speed. 
Initial test flights ate due this month with deliveries to the Air Force begimiiiig in December. 
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AIR TRANSPORT 


PanAm, National Draft Stock, Lease Plan 


Unprecedented program could make National first 
domestic jet carrier if the CAB gives approval. 


Bv L. L. Doty 

New York— An unprecedented tlitec- 
pint iigreement involving an excliiiiige 
uf large blocks of stock and a leasing 
program that could make National 
Airlines the first donicsKc carrier to 
introduce jet tiansmorts has been signed 
b\' National and Pan American World 
Airways. 

lire program, nhich will require 
Ci'il Aeronautics Board appro'al, in- 
cludes ii Pan American option to buy 
250,000 shares of National Stock oser 
.1 tlira'-year period at S22.50 a share. 

Here are the details of the plan filed 
witli the Board last week: 

• Each carrier will issue to the other 
dOO.OOO shares of capital stock in 
addition to the option to buy National 
slock granted to Pan .\inctican. .Ml 
stock inrohed is to be rested in inde- 
pendent trustees pending the Board's 
ruling on the transfer of stock to the 
compiinies, 

♦ Sliort-terin lease arrangement pros ides 
for the rental of Boeing 707-121 jet 
Iransports to National for the next two 
1 lorid.i winter seasons with the first 


leasing of Boeing series 707 jet trans- 
ports and DC-8s for a 10 year period 
i•.egimling May 15. 1960. Under the 

will lease two DC-fs to Pan .Mnerican 
when transatlantic summci require- 
ments arc at a peak. Pan .\mcrican, in 
turn, will lease two of its fleet of jet 
Iransports— the 707-121, 707-321 or 
nC-8— to meet National's winter season 
requiremen ts. 

National will profit from the plan 
in two ways: The cairicr will gain a 
substantial competitive adr.intagc by 
beating both fclastem and Northeast in 
the introduction of jet eqciipinent on 
the rich New York-\liami route 
(.American will be the first to introduce 
the Boeing 707 on transcontinental 
loutcs, see following storv). 

The plan also will assist National in 
underwriting its jet equipment program 
by raising equity capifal through Pan 
.American's option to buv 250.000 
shares and by incte-.ising the authorized 
number of shares outstanding. Wall 
Street circles ha\e known for sometime 
prior to the Pan Aineiican agreement 
lliat National was seriouslv threatened 


with a cutback of its order for six 
DC-8s hceause of financial problems. 

,\t present. National .\irlincs has an 
authorized capital of 1,600.000 shares 
of common stock of which 1.152.772 
Is outstanding. .At its annual stock- 
holders meeting No\. 7, the company 
will increase its aiitliorized capital stock 
to a total of not le-ss than 2,500,000 
shares. If the increase is apptosed by 
the stockholders, the exchange of the 
-100.000 shares will take place three 
days later. 

Pan .American presently has an 
..uthorized capital stock of 10 ntillioii 
shares of which 1,1 52.772 is outstand- 
ing. Hie carrier has no plans for in- 
creasing the number of authorized 
shares as ,i result of the National 
agreement. 

Isach carrier will receise diridends 
paid on the Mocks of stocks held Ijv 
the trustees. Tire agreement provides 
that, for a |>criod of eight years, stock 
held by either company in the other 
will be \oted in the same manner as 
all .stock is soted. 

Both the sliort-tetm and long-tcTin 
lease will gise Pan American its first 
opportmiity to sli.ire in the profits of 
an all-domestic operation. .According 
to one of Nationar.s top officials, the 
prime purpose of the stock-exchange 
arran|cment is to create a mutual 
interest in the Ic.ising plan on the ))att 
of both carriers and to proside a method 
wlicrcbs' each carrier can profit from 
both the domestic and international 
operations. 

Tile short-term lease ssill pennit 
National to operate as many as six 
flights daily during the 1959-60 IHorida 
season. Initialls, the carrier will operate 
one fliglit from Dec. 10, 1958, inaugural 
date of sersice. through Dec. 15. 

On Dec. 16 througli .April 26. the 
carrier will operate the Boeing turbo- 
jets svith tsso flights daily leasing 
Idlesvild at 9:30 a.m.. and 2:00 p.m. 
.A third flight may be added at anv time 
experience indicates the feasibility of 
increased schedules. 

Under the shorf-tenn lease plan, the 
aircraft will retain Pan .Ametic.m's 
markings, insignia and interior decor, 
idthoufli the agreement calls for use 
of scat cards stating that tlic plane is 
o|>ctated by National. 

Pan .American will liandic all mainte- 
nance of the planes and sviil train Na- 


tional's gremnd and flight crews at tliese 
eosts to National; 

• For ground crew training— SI .60. 

• For fliglit crew ground training, SS5 
per hour for a three man cress-. 

• For in-fliglit training, SI. 290 per hour 
for a llirex; niaii crew. 

Rental rates arc liased on a formula 
imols ing net book saluc of equipment. 
Pan .American’s insestment in working 
c.ipital. book salue of maintenance fa- 
cilities plus proportionate shares of costs 
of depreciation, all-risk hull insurance 
and maintenance, oscrhaul and shop 
Initdcn. 

Under the long-term lease, the ex- 
diaiige of tsso planes cacli can be in- 
creased from time to time. .Ml planes 
ssil] he marked ss-ith the insignia and 
markings of the lessor and all mainte- 
nance of aircraft sviil be performed In-, 
and at the c-xpeiise of, tlic lessor. Ans- 
daniagc to the aircraft cosered by In- 
siir.incc sviil be repaired bs the lessee. 

Lcasc begins ssith the rental nf hs-o 
National DC-8s to Pan American begin- 
ning May 15. I960. Prior to Mas I, 
1960. the tsso carriers will enter into a 
financial agrcen-icnt to determine the 
amount of rental charges for the air- 
craft. 

Use tsso carriers base operated an in- 
tcrcliangc of aircraft agreement siiice 
1955. 

American Publishes 
Trial Jet Sehedules 

Wasliingtou— American .Airlines last 
sveek made public tenratis e jet schedules 
for its proposed transcontinental non- 
stop route now under consideration bs 
the Cisil Aeronautics Board. 

Testify-ing in tlic Ness- A'ork-San 
Francisco Non-Stop Case, C.R. Speers, 
senior sicc president-sales for the car- 
rier, asked tire Board to remose an 
existing route restriction svhich requires 
American flights between the tsso cities 
to stop at Chicago. C.AB approsal of 
tlie request, he said, ss-ould allow- the 
airline to provide San l-'nincisco with 
its first nonstop jet sen-ice to Nesv 
York by January-. Slioiild the Board 
disapprose, lie added. American will 
still inaugurate tlie first transcontinental 
jet flights betsveen these cities svitli 
Boeing 707s bs fanuars-, with a stop 
at Cliic.igo, 

.American's first sersice svith the jet 
transport is scheduled nonstop betsscen 
Ness- York and Los Angeles in both 
directions beginning in Januars. Other 
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cities scheduled to teceise jet sersice 
sliortly after mcliido San I-'rancisco, 
Chicigo, AV'iisliington. Baltimore, Dal- 
las and Boston. 

Speers told tlic Board that American 
plans to operate tsso roundtrip non- 
stop jet schedules betsseen San I'tan- 
cisco and New York w-itli the first flight 
leasing Ne-ss- York at 9 a.ni. K S-T. 
arriving in Sun Francisco -at ll:-45 a.m. 
I’.S.T. 

•A second flight ss-ould leas-e Nesv 
A'ork at 6:30 p.m. and arrive at 9:15 
p.in. Eastbound. the 707s would lease 
San Francisco at 9 a.m.. arris ing in 
New A’ork at -f:-l5 p.m. An after- 
noon flight ss-ould lease San l-'raneisco 
at 1:50 p.m. and arrise in Ness- York 
at 9:15 p.m., Speers said. 

Speed of American's jets is expected 
to trim existing m'ston-engine flight 
time hs- 40% witli the carrier estimating 
the foflosving tentative flight sclicdoles. 

• Los Angeles-New York— Four and 
one-half hours. 

• New York to Los Angeles— Fisc 
and one-half hours, or more than three 
liouts faster than the fastest piston- 
engine sclicdules. 

• Los Angclcs-Chicago- Three hours, 
10 min. 

• Chicago-Los Angeles— Three hours, 

• Chicago-San Francisco— Four hours. 

• San Francisco-Cliicago — Tlircc 

• San Francisco-New York, ssith a 
stop at Chicago— Fis-e hours, 30 min. 

Failure of the Board to lift the 
transcontinental restriction w ill s irtiuillv 
climinate .American from partieijsatiun 
in flit- San Francisco-New- York market, 
Speers said, pointing out that a major- 
ity of passengers will demand nonstop 
scnicc ss-ith the ads-ent of jet aircraft, 
and that United and Trans W'orld -Air- 
lines, both of which oppose the appli- 
cation, has-e nonstop rights hctw-ccn 
the tss-o citics- 

Added Charter Rights 
Awarded Foreign Lines 

AVashington— Civil Aeronautics Board 
last w-eck aniumneed the amendment 
of all foreign carrier permits to allosv 
the carriers to conduct olf-route charter 
•scnice commensurate ss-ith the recipro- 
cal tights granted by- foreign countries 
to U. S. airlines. 

As passed by an unanimous soto of 
the hoard and defined in the C.AB Eco- 
nomic Regulations, approval nf such 
clsartcr applications will Ire based upon 
standards nosv used in tlic Transatlantic 
Charter Poliq-. 

Tlie board pointed out that its action 
recognized the cliartcr limitations and 
conditions imposed on U-S. carriers 
and was designed to as oid placing them 


in a less fasuralrle position than then 
com|retitars. 

While Board memhers .said that U. S. 
carrieix arc held to a spi-cific numerical 
liiiiitalion on off-route charters, they- 
added that it n-inild be difficult to im- 
pose such conditions on the foreign 
Cartiers since they are undertaking this 
tspc of charter on a broad .scale for the 
first time. To effectively control tlic 
I'olume of this traffic, the C.AB nited to 
impose a formula based upon the 
volume of off-routc charters to the 
carriers’ on-routc operations to the U. S. 

.A phase of CAB examiner Paul N. 
Pfeiffet’s decision in the Foreign Off- 
Route Charter Imestigatiou recom- 
mending that any unused charter space 
be sold for individual fare or cargo 
traffic or used by company personnel, 
was rejected by the Board on the 
grounds that it might lead to "split” 
charU-rs. enlarge the passenger and 
cargo authority of fiireigii carriers and 


result in .1 discrimination against cliar- 

Siich unused space, the Board said, 
may be used only for flic transportation 
of com|)any petsimnel and propertv. 

Discussing the charter by foreign 
carrie-ts of aircraft for off-routc charter 
senitv to foreign air freight forwarders, 
C.AB .said if w-j.s luivvilling to prohibit 
such transactions in advance of a de- 
cision in the Inteiiiational Air I'teight 
Forw-ardcr Investigation. 

The Board explained that it has never 
asserted jurisdiction on shipments in- 
bound to the U.S. and recognizes that 
Its actions constitute a granting to for- 
eign carriers of a chatter authority mote 
broad than that held by U. S. carriers. 
It added, however, that the same situa- 
tion has existed with respt-ct to on-rmite 
charters and that no evidence had been 
submitted to show- a need to place ;i 
restriction on foreign cirriers conduct- 
ing such flights. 


Extended 707 Tests Ease Dispute 


New Y'ork- Prospects brightened per- 
ceptibly last week for the relatively un 
restricted operation of the Boeing 707 
jet transport out of New- A'ork Interna- 
tional .Airport. 

Left tacitlv understood, but not 
exjilicitlv spelled out hv- the Pott of 
New A'ork Authority in amiounciiig a 
30-dav extension of Pan .American 
World Airw-av-s 707 trail serv-icc, was 
that the previous 190,000 lb. gross 
weight restriction because of noise 

Airline officials regarded dropping of 
this prov ision as a big step toward settle- 
ment of the noise issue here, clearing 
the wav fot maximum gross load 0]X.-ra- 
tion of the 707 when Pan .Amctie.in 
begins scheduled passenger service in 
Nov-emlier. industry- had feared drastic 
gross weight restrictions after tlic Port 
Autlioritv-’s "Mv Dear Colleague" let- 
ter (-A\V Sept. '8, p. 39). 

weiglit limits imposed bv the Civil 
Aeronautics .Administration on certain 
tunwavs. Maximum load take-offs have 
not yet been made from Idlcw-ild and 
mav not be tried until cooler weather 
arrives: however, the 190.000 lb. limit 
specified in the original airline-Port ,Au- 
thoritv- agreement ftir the trial operation 
has been exceeded. 

Tests at Loudon .Airport, nude dur- 
ing the ainslane’s first visit there last 
w-eck. observed flic 190,000 lb. figure, 
but Pan .American said the British were 
willing to permit full load o[x:tatioii. 
All that prevented it was that Harold 
Watkinson. Minister of I'r.insport. had 
made the 190.000 lb. commitment to 
Parliament and could not alter it at 
short notice, the airline said. 

British European .Ainvays official ob- 
servers told .Aviation Wi;rK in London 


that they were more concerned about 
blast effects than noise- I'hcse could 
lead to damage of servicing equipment 
and neighboring aircraft, 

'Hie aircraft touched down at Lon- 
don at 9:30 a m- CM F last Monday and 
static tests were under wav within two 
hours. Test program was carried oul 
while dispersing the 707 between ad- 
jacent aircraft pitched on circles at 200 
ft. centers. 

I'lirottlc settings were chosen to 
simulate various taxiing weights. They 
included a setting of 4% total thrust. 
Blast measurements as well as noise 
levels w-ere specifically measured at vari- 

Tbe aircraft made scv-cral landings 
and takeoffs during the afternoon and 
w.is monitored at three sound stations 
—two along the runway and one about 

2.000 vd- out on appto-ach, 

'lilt-' aircraft rose at about two-third 
point uf the nnnv-av-, climbing at 2.000- 

3.000 fpim, landed with llmist re- 
versal and turned off. again about tw-o- 
thirds of the way- dow-n. After some 
more taxiing trials it took off for Staii- 
sted .Airfield, Essex, and completed 
circuits at full operational weight. 

Nettled at implic.itions at a London 
press confertnee tliat the 707 wa.s a 
onc-stop airplane on the Atlantic, 
Harold E. Gray-. Pan Ametic-aiTs execu- 
tive vice president for the -Atlantic 
Division, canceled scheduled route 
proving stops at Iceland and Goose Bav 
on the return. 

The airplane made the nonstop hop 
in 7 lir. 29 min. at long range cmisc 
speeds. Pan .American said 2i hr. fuel 
re'inaincd on landing at Idicwild and 
that the flight could have been made a 
lialf-liour faster if the long range cruise 
speeds had not been used. 
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CAB Opposes Plan to Adoi>t 
Surcharges for Jet Services 


Bv Robert H. Cook 

\^’QslIington— Civ il Aeroiiimtics Btxird 
last week cleamiiiced proposals bv inter- 
natininil air carriers proposing a siir- 
tliargc on fiitiiie jet service and urged 
instead tlie ateiitioii or reduction of 
]>rcscnt economy class fares to support 
tlie increased seating capacity offered 
by the nevv aircraft. 

In a formal statement of its position, 
provided for the International AirTrans- 
port Assn. Conference which meets this 
nionth in Cannes, hrance. the Bextrd 
termed the question of fare differenrials 
for different tvpe aircraft as "inconsist- 
ent vvitli sound rate-making |)rinciple.s” 
and served notice tliat it could sec no 
reasons to dc)xirt from this policy at 

C.AB’.s rate division recently rejected 
.1 tariff filing bv Bniniff Airwavs, which 
had requested a surcharge of for 
jet service (AW Sept. S, p. 58). Di- 
vision spokesmen said the application 
was denied because of impro)ser filing 
procediirc-5 and failure of tlie airline to 
.s]K'll out distinct points between which 
llie fare would be iniposcd. 

N'oling tlie predicted economv of jet 
equipment, as compared with the pres- 
ent piston-engine aircraft, the Board 
unph.isi/itl the importance of "pro- 
tectin|” the O|)portnnitv to operate the 
new planes in a low fate sen ice. To do 
so. it said, would be consistent with a 
C.AB policy favoring the use of the 
most efficient and economical aircraft 
to provide the traveiiiig public nith the 
lowest possible fares. 

Lower Operating Costs 

Pointing out the need to fill the in- 
creased seating ca)wcity offered b\' the 
nevv jets, the CAB added: 

"Id tlie extent that jets prove to be 
more economical, it would appear essen- 
tial that tills cost advantage Iw reflected 
ill lower fares so as to achieve maxinumi 
development of the traffic potential, a 
t>otential vvliicit lies predominantly in 
Ibe tourist travel market wliich is 
rt-adily responsive m reductions in 

In line witli this phitusophv, Board 
members told I.AT.A tltat C.AB is con- 
vinced the siibstimtiallv broader traffic 
base needed to sustain jet operations 
lies primarily in an inereasL'd penetni- 
lion of the tourist market. I'or this 
re-ason, CAB said it is opposed to aiiv 
inciease in tlie general level of fares 
now applied to North Atlantic routes. 
'1 o stiimilute rev cinic's in Ibis market 
area, the Board cmpliasizcd a need to 
retain present econoniy class senicc 


and tlic retention or reduction of fares 
for this particular class of p.issenger. 

Current fart levels between the U. S. 
and Smith America promise to be one 
of the major issues before the I.AT.V 
conference but. altliougb the CAR in- 
dicated it is aware of the competitive 
problems within the area, it refused to 
comment on the matter on the gmmuls 
that the carriers involved had failed to 
|)rcsent am concrete proposals designed 
to meet the situation. 

South American Issue 

lAT.A is now in the middle of this 
economic strife vvliicb concerns the 
competition from non-member airlines 
sening the same territon'. 

•As an example. BranifT .Airvvavs first- 
class round-trip fare betvvcrn Miami 
and Panama is S525; roniul-trip tourist 
class. S264. and the lowest fate is Slis 
for a 50-day round trip tourist excursion 

In com|3ari.son. Aerovias Pan.Ain .Air- 
ways offers a fate of onlv SlIO round- 
trip cm this route complete with coiii- 
pliincntary meals and four-engine Doug- 
las equipment. Between Miami and 
Bogota. Colombia. Braniffs lowest fate 
is S1S2 round-trip ns compared with the 
8126 fate cliarged by [.oyd .Acteo Co- 
lunihiaiio. Between Miami and Lima, 
Pern, the I.AT.A carrier's round-tiip 
toniisl fare is S-475 as compared vvitli 
only S280 charged bv Lanic.i of Nica- 
ragua using turboprop A'iscmmts. 

Observers fc-ar sucii intense compet- 
itive pressure may result in a general 
pritc war and colla|)se of the lAT.A fare 
kiels ill this market ate-a. Recent an- 
iimincment by I..AN of Chile that it 
intends to c.xetcise its riglit under the 
I.AT.A charter to cut fares as a compet- 
itive ine-asure was regarded bv manv 
observers as the only means i)f effec- 
tively combatting the problem other 
than by direct guvcmmciit intervention. 

Di.vciissing North .Atlantic cargo rales, 
the Board advocated continuing de- 
velopment of the present specific com- 
modity rate structure but expressed 
concern over the volume of traffic neces- 
sary to me-et the increased capacitv 
offered by the new jet.v. 

To broaden the cargo market base. 
CAB recommended the addition of 
weight hre-.ik-|)innts to the comnioditv 
Kite structure and a mixed consign- 
ment lule as an incentive for consolida- 
tion of mixed shipments. 

rile Board recoinmended that lATA 
iiienibers adopt new group cligibilitv 
sfaiidards for transatlantic charters to 
select only groups whose incmbersliips 
arc located in a limited geographical 


are-a. \A itli groups originating in the 
U.S.-A., the CAB suggested eligibility 
standards for accepting Charter I'liglits 
whereas eligible gioiip.v should have a 
mii.xiimnii nation-wide meinbcTsliip of 
5.00U or a state-wide meinbersliip of 
10.000 and 20,000 whea' the oTgani/.i 
lion is located in a limited area. .Activi- 
ties Ilf travel agents ananging siicli 
touts, the Board said should be limited 
to liaison between the group leader and 
the carrier and to the arranging of land 
touts as provided bv the 1958 Trans- 
atlantic Cliartet Policy, 

In ndditroii the Board repeated its 
objecfiims to tire granting of reduced or 
ftev air transportation to cargo agents. 

Pointing out its need for complete 
information mi the deliberations of 
I.A'T.A coiifetenccs, the C.AB said that 
minutes of the organi/'.atimi's meeting 
in Miami last year failed to disclose 
am discussion of transatlantic fares 
"although this matter was a major issue 
before the conference. Board members 
added that thev ex|rect I.A'PA to in- 
chide in the minutes all deliberations, 
formal and infonnal, whether or not 
thev result in agrec'd resolutions." 

Baltimore Proposal 
Opposed by Airlines 

W'ashington— Light inajot airliiiei 
sening Washington have filed objee- 
tions to a Civil Aeronautics Board ex- 
aminer's defision tcconinicndiiig that 
the caniets tr.insfer 10% of their 
flights into Washington National .Air- 
port to the l■■tielulsllip International 
.Airport near Baltimore. 

Kxiiminer I-csIic nonaliiic. in the 
Washington-Baitiniorc .Adequaev of 
Senia- Case, made the tcconinreirda- 
tion ptiinarilv nn the premise that in- 
creasing tiaffie volume at Washington 
National would make the airport inade- 
quate within the next 18 months- Con- 
struction has begun on a new airport 
20 miles to the west at Chantilly. \',i.. 
to relieve air traffic congestion in the 
AA’ashington area. 

'The new facility has been designed 
to handle coinmctcia! jet flights but 
will not be completed for at feast two 
years. Pending the opening of tlie nevv 
facility, friendship International has 
been de-signated to handle the first 
cuiiiniercial jet traffic in the area. 

Unitixl. Trans World. National, 
Capita], Delta. Northeast. Northwest 
and Ailegbeny airlines protested lire ex- 
aminer’.s decision on grounds that cur- 
rent improvement projects at Wasbing- 
ton National may increase its traffic 
capacity by 10%; that the new Chan- 
liliy facility may he readv for use be- 
fore the Wasliingtoii terminal becomes 
inadequate, and that the -tO-nii. dis- 
tance to friendship would inconven- 
ience a majority of passengers. 
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Soviets Push for U.S. Bilateral Invitation 


Bv L. L. Dots 

Washington— Recent and eemtinuous 
prodding by top Soviet officials for talks 
to cstablisli a bilateral agreemeirt with 
the U. S. is being interpreted bv the 
Sfatc Ocpartirient as meaning that Rus- 
sia i.s c-ager to begin Moscow-New A’ork 
air service but wairts the U.S. to make 
the opening bid. 

The number of jibes bv Russians on 
the bilateral hav e been inctensing in re- 
cent nrontlis— an effective propaganda 
devia- in that they imply that tlie U.S. 
is dragging its feet in working towards 
an agreement on an air route. Such 
chiding has originated in tofxlevol Sov- 
iet circles vvitli Premier Klirushchcv 
himself tweaking the U. S. ambassador 
in Moscow on one occasion for failure 
of the U. S. to act. 

However, negotiations can begin only 
after an official declaration of intent to 
open such talks has been submitted 
through proper diplomatic channels 
and. thus far. neither country lias 
chosen to take that st^. Russia's licsi- 
tanev to make an official bid is ptc- 
simied here to be tied into a propaganda 
philosophv that there is mote world 
prestige to be gained by being invited 
tiian bv knocking on U.S. doors. 

On its part, the U. S. is stiuggling 
with a a'rtain imiomit of ambivalence; 
it wants the scrv icc but doesn’t vv-.int the 
ticklish problems it will create. 'Iliis 
factor alone suggests that negotiations, 
wliicli are expected to begin before the 


end of the year, will be drawn out and. 
at times, bitter. 

State Department poliq' on civil ait 
pact issues has strengthened consider- 
ably ever since laurence C. A'ass took 
over earlier this vear as director of trails- 
ortation and coniinuiiicatioiis. 'Phis 
nil stand against granting unneccssarv 
concessions to foreign carriers, con- 
trasted to ;m earlier position of easy 
generosity, resulted in the dcmiiiciatum 
of flic I'rench bilatetal by I-'rance (.AW 
Aug. 11, p. 51| and will certainly pre- 
vail in dealings with the Russians- 

Prohlems facing the Communists in 
expanding their ait routes were detailed 
in Avi.sriox Wuv.K, March 2-f. page 28. 

Here are the major Lssue-s svliicli, 
from tlie U.S. point of siew. may Ixir 
tlie wav to teaching final agreement 
with Russia: 

• Security factor. The U.S. is none too 
anxious to open coastal defenses to 
aerial obsersation by Soviet crew iiicm- 
bets. .Although the Sosict Union jire'- 
sumahlv rnns the siinic risk, there is this 
differenice: Russian territory wrmld bo 
opened to observation by U.S. pilots 
emplovcd by private indusin- who pic- 
suinablv cannot be mustered into mili 
tan- nbserv-atory senicc. On the otlicr 
liand. Soviet pilots serve .Aeroflot, a 
government department that embraces 
.ill civil aviation and is directly respon- 
sible to tbe Soviet Conncil of Minis- 
ters. It is thus subject to government 
command, civil and military. 

• Multiplicity of designation— State De- 


C irtment terminology for two or more 
• S. carriers on anv given route. U.S. 
will insist upon the right to .serve Rus- 
sia with at least two airlines, a policy it 
has attempted to follow in all bilateral 
iiegotialion.s. Riissi.i. with but one aii- 
Ime to represent it. i.s expected to lialk 
at the proposal. .At present, lioweser, 
only Pan -American -Airways is certifi- 
cated to operate into Atoscow. 

• Rcciprocifv of traffic. U.S. will again 
follovs an established principle that for- 
eign cities served bv U.S. airlines must 
have tlie same traffic-|)roducing poten- 
tial as U.S. cities served bv foreign 
carriers. AA'liether Soviet Russia can 
prove to State Department-satisfaction 
that Moscow will generate as nnicli 
traffic as New A'otk remains to be seen. 
• Bcniimla principles. U.S. has always 
insisted upon tlie injection of Bcrmud.i 
principles into its hiliitcral agreements 
with otlier countries and will nia'ke no 
exception to tlie Russians. Thus far, 
ill pacts signed by Russia vvitli F.iigland, 
Belgium. N'etlierlands. I'V.iiiec and tlie 
Scandinavian countries. Bennuda priii 
eiples have been conspieiiously missing. 
• Language on airways. U.S. will de- 
mand that Fnglish, as the universal 
language of the airways, be used for all 
traffic control and nav igatioii procedures 
ill Russia and the U.S- So tar. Russia 
has been siiccessfvil in demanding tliat 
tlie Russian liingua|c lie spoken within 
Russia and now tlireateiis to acafe a 
Babel on the airways hy agreeing to use 
almost am language in other countries. 



British European Airways' Comet 3B 


BritUh Enmpean Airwavs Camel 5B i.s equipped with thrust reversets and has lOZ-passciigcr capaeitv. The de Havilland 3B is ^sieally 
Comet 3 prototype with a Comet 4B wing eonfigniation. Aircraft, in BPA ixiiiil scheme, was flown at Britain's Tatiibormigh ait show. 
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ROLLS-ROYCE DEVELOPMENTS 

Jet Engine Noise Suppression 


Rolls-Royce have been actively developing jet noise suppress- 
ing devices since 1950, and have accumulated a wealth of 
experience in the development and production of aircraft carried 
noise suppression systems. 

Corrugated nozzles developed by Rolls-Royce, which are in 
production for use on the Avon engines of the de Havilland 
Comet 4, achieve a reduction of five decibels in the noise level 
of this aircraft with a penalty of less than one per cent in 
overall performance, and have accumulated more than seven 
thousand hours In flight in Comets atone. With these nozzles 
fitted, the Comet 4 Is quieter in operation than contemporary 
large piston engined aircraft. 

Rolls-Royce are also developing noise suppressing nozzles 
for the Boeing 707-420, powered by four Rolls-Royce Conway 
by-pass turbo Jets. 


—another technicai advance in 

ROLLS-ROYCE 

GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGtHES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 


42 


tor txainplc. Russia has agreed to use 
I rencli in l''tanee and conceded to file 
I'inglisli language in Belgium. Both Bcl- 
gimii and I'Yancc agreed tn speak Rus 
Sian on Riissbn airwars. 

While these are the major hitches 
anticipated the State Department 
rmee negotiations begiii, tliere iire a 
mmilstr of other i-isiies. ctjually its 
tliorny, that could feasibly strain dis- 
'iissions to the Irreaking point. 
Economic Competition 

On tlic subject of economic competi- 
tion. for example, U.S. airline leaders 
.K dubious o\'ct chances of es'ct estab- 
lisliing competitive standards sucli as 
fares, with the Russians Mie Soviet 
Ihiion is not a member tjf the Interna- 
tional .^ir Tratisport .\ssti.. wliicli 
polices fare standards of its members. 
.Mthongli tile Russians have never been 
invited to jaiii the association, tliev aa- 
not liatred from membership. However, 
thev liave never made a bid to join. 

niic tiiriff issue has been tackled bv 
\\ estern countries dealing with Russia 
hv hringing the snlsjcct into flic bilati r.il 
agreement. I'bt example, the British bi- 
I 'leral with Russia reads; ‘'The tariffs 
ell tlic agreed service sliall be agreed in 
the first irlacc between BKA and .\ero- 
llot and shall be subject to the approval 
Ilf the aeronautical authorities of the 
contracting parties." 

On the surface, this terminologv may 
I'ppe-.it to be a sufEcienfly strong mfe- 
giiard against a ]>ricc-aitting vv-.it, but 
manv U..S. airline officials think it 
leaves too inaiiv l(iO|ilioles uncovered 
coin|>jted. for example to the U.S.- 
Nethetlands bilateral p.icl, in vvliieii 
about of the langmige of the entire 
agreement is devuted to tariffs. 

On anotlier point, airline leaders arc 
wondering whether .\eroflot will at- 
tempt to penetrate tlie Western travel 
nairket bv offering a bhce-tilibim plusli 
sees ICC which a ptiv ate enterprise carrier 
enuld not afford t.i mateli Ijec.uise of 
economic limitations. 

in recent vears. as the Russians iiave 
branched tlieir.\eroflot bevond the Iron 
Curtain, the airline lias slowly become 
more sophisticated in metclutndising its 
service. Althongli most travelers report 
that service standards are still below a 
U.S. |5at, there is no reason to believe 
tliat tile Rnssiaiis w on't sttiv c to sur|>ass 
U.S. service standards. .\nd tlicre is 
just as inucli reason to believe tliev will 
be successful, particularlv if tlie service 
program is Ixickcd by a Irlaiik check 
drawn on the Reel treasurv. 

But tile problem tliat most airline op- 
erators envision as tire bi^cst competi- 
tive threat to U.S. carriers is tile ".ill 
loads lead to Rome" strategy that uu- 
dctlics all Soviet maneuvers in bilateral 
negotiations. 

Ill all its dealings w itb Western coun- 
tiics, Russia has catcfullv' attempted to 


eviilve Moscow into a universal traffic 
bub. And, as more bilatcrals arc signeil 
vvitli Western countries, the pattern of 
the over-all strategy graduallv comes to 
liglit-Moscovv is to he a pivotal point In 
ait transportation. 'Hic city will lx:— 
mid ill f.ict almost is-tlie oiilv aeri.il 
gateway in the world through wliidi 
traffic from the Middle and I 'ar K.vst can 
be funneled to the West over the Great 
Circle Route. 

Unless Moscow is used as a division 
point between the East and the M'est. 
traffic must be routed, as it is now when 
Wc-slerii carriers arc used, over the 
ancient trade route tlirougli the Near 
Last and India— a route some 3,s00 mi. 
longer between London anti Tokvo than 
the great circle route. 

Russi;i has e.ised itself into this en- 
viable position through the simple 
meehanisin of ignoring the I'iftli htee- 
tloin provisions of the Chicago Conven- 
tion. I'iftli I'recdom is the privilege of 
one coimttv to catrv traffic Jtom a sec- 
ond coiinftv to a third. 

Russia has accepted the I'lfth l-'tee- 
doiii principles insofar as intermediate 
points ate concerned. 

In virtualh all its bilateral agreeiiicnts 
vvitli W C-Stem countries, it has dealt out 
these privileges fteelv and even ptomis- 
cuouslv. 

lint no counttv has obtained a right 
to operate beyond Moscow in any direc- 
tion- Surprisingly. Belgium gr.mte'd 
, Aeroflot the right to openife from Mos- 
cow to Bnisseks and beunid to I’aris. 
Ilovvever. Sabena’s route stops abruptlv 
at Mo.scow. 

Once an agreement vvitli the U.S. 
has been reached. Russia will have 
routes faiinini into Moscow from six 
major e.ijjitals of the Western world. 
Next step is to develop a similar set of 
routes fingering from Moscow to the 
Fast. Having achieved this goal, not 
only will Moscow have become a world 
traffic hub, but .\eroflot will be tlie onlv 
airline in tlie world with diteet one- 


carrier Kast-M’est service on the Kiito- 
|)can Great Circle Route. 

h'irst step toward cstablisiiiti| air links 
with the host vv-as the agreement signed 
with .Air India. Now. Ru.vsia hopes to 

But its first move in that direction 
has been thw.irted tcniporarilv bv a rc- 
lusal on the |sart of Jajsaii to take noth- 
ing less than a direct Tokvo-Moscow 
route (AW Sept. S. p. ds). However. 
Russia is not about tn band out to a 
foreign countrv a route that would tra- 
verse almost the entire length of the 
Soviet Union. What Russia wants is to 
estaiilisli an interchange route heivvecn 
Khabarovsk and Tokvo. 

'Ihis would give .Aeroflot its desired 
entrv into the hat hast and would pre- 
vent probing foreign eves from sc.inniug 
the Siberian landscape. 

On the technical side, the U.S. will 
he more riemaiiding on airvvottliiness 
standards, conmumieatioiis facilities 
and operating standards than it iior- 
mailv is unless .Aeroflnt is |)tepared to 
btnv to International Civil .Aviation Or- 
giiniaation codes. 

No bilateral signed between Riissi.i 
and W'e.st hiiropevm nations can be 
exjiected to serve as a pattern for tlic 
k'.S.. espeeialK on Icciinical matters. 
In fact, there appears to be no set p,it- 
tern tliat Russia is following here. 
Accident Investigation 

For example, the Soviets agreed with 
Hcigiiini that, in the case of an acci- 
dent. invesligatiiins would he eoiidiictcd 
hv aviation officials of the countrv in 
wliieli the accirlent occurred with offi- 
cials of the other countrv acting only as 
observers. 

Most observers were surprised at 
Russia conceding to such a provision 
and are miablc to mideistand RusvLi's 
position in this instant. In the bilateral 
agreement with hrance, terms called 
for joint participation of officials of both 
countries in the iinestigatioiis. 



EasLern's Electros Near Delivery 

Niue Eastern Alt Lines Lockheed Eleetra turboprop transports receive final egnippiug siul 
checking at Lockheed .Air Terniiiial. Burbank. Calif. Delivery of Kaslern's order of 40 is 
sciieduled to begin early next inontli. .Aiieraft will seat 66 passengers. 
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GREATER PROFIT POTENTIAL 
FOR SHORT-SECTOR, 
HIGH-FREQUENCY ROUTES 


Low operating costs... best of any postwar aircraft in this category . . . 
designed for low break-even load factors on local service operations. 
Proved popularity — big capacity... Viscounts have boosted load factors 
an average of 359& worldwide . . . new plane wilt accommodate 54 to 65 
passengers with ample baggage and mail space. 

Dependoble, economical Rolls-Royce power,., four Rolls-Royce Dart 
506 jet-props , , . unsurpassed for economy, ease of maintenance, length 
of overhaul cycle (TCA reports 1900 hours, test engines to 2000) . . . 
SOO mph at 10,000'. 

Fast intermediate servicing ond terminol turn-around . . . can operate 
up to five 100-miIe sectors without refueling and with a minimum of 
ground handling . . . integral, hydraulically-operated stairs . , , safe, simul- 
taneous on-and-off loading of passengers on left, freight on right. 

Jet Age growth for local service carriers and the areas they serve . . . 
faster schedules and modem jet-prop equipment mean new business 
traffic and accelerated growth . . . size of Local Service Viscount is 
adequate to absorb future payload increases. 


SHORTLINES 


► .LUcglicuy Airlines’ .August traffic rose 
t(i a cimipany higli of 49,500 passenger' 
flown 8.1 million passenger miles. TIic 
carrier's cxirgo traffic maintained a 20K 
^lin liver .August of last year, the air- 


► Hawaiian .Airlines reports it carried 
11,006 passengers a tofai of 6,977.000 
passenger miles during July for a O.SSf 
deCTcasc belosv tlie same period of 19'”. 
llicse figures do not include the air- 
line’.'- recently acquired Douglas DC-6 
"lucli has been operating under gos- 
ernment contract carrying military pa.s- 
sengers Irctn'ccn California and Tokyo. 

► lake Central Airlines set a new com- 
jiain record during .August, carrsing 
16.446 passengers. The mid-west car- 
rier also flew .1 record sesen-dav period 
ending .Aug. 29, by catrving 4,232 
passengers, an 11% increase over the 
record 5,815 passengers carried during 
a seven-day period in August, 1957. 

► L.AV, the Venezuelan airline, has 
resclicdnicd its flights from New Or- 
leans to Maracaibo and Caracas from 
(Uerniglit to daylight flights. LA\''s 
Lockheed Super Constellations will nou' 
Ic-.i>e New Orleans at 10 a.m. AVednes- 
days, h'ridays and Sundavs on the non- 
stop fi\’c-and-onc-]ialf hour scr'icc to 
A'enezuela. Die flights will arrive at 
Mar.ieaibo at 5:50 p.in., Caracas at 7:50 
p.m. Ali times are local. 

► New York .Airways carried 11,143 
passengets in .August. Robert L. Cum- 
mings, fr- president, savs tiie airline will 
fly more tliaii 100,000 passengers dur- 
ing its current fiscal year, 

►Qantas Empire Airwavs is planning 
.1 new route from Menmiitne to I'iji via 
•Vnckland. New Zealand, to compete 
vvith P.m American W'orld .Airwavs and 
Ciiiiadian Pacific Airlines which 0|)er 
,ite to tiic U-S. via New Zealand. 

► Sun Fnincisco Public Utilities Coin- 
nii'sioii lias approved a contract with 
W'elton Becket & Associates of San 
I'r.incisco and Los Angeles to design an 
over-all plan for the complc.v of ter- 
minal buildings at San Francisco Inter- 
national Airport. 

► Trans World Airlines flew apptoxi- 
niatelv 500 million passenger miles on 
it.s domestic and intcinatiimal routes 
during .August for the biggest month in 
ciinipaiiy histoty. U-S. volume was up 
2%. international volume 14% over 
.August, 1957. Gross passenger revenues 
sliovved an increase of 9% over August, 
1957. 


AIRLINE OBSERVER 

► Capital Airlines will augment its present fleet with DC-6Bs in sufficient 
time to handle winter traffic on its newly awarded Biiffalo-Morida route. 
Ca])ifars pilots ate being checked out now on United's DC-6 simulator 
ju Denver. 

►Lockliced Aircraft Snvice-Intcrnntional lias been awarded a S5.8 million 
contract for the maintenance, overhaul and modification of Military Air 
Transport Service aircraft and lielicoptcrs. 

► Stale governments will take new readings of their aviation gasoline lax 
stnicturc wlicn jet fuels are introduced by the air transport industry. Only 
two states— Alabama and Vermont— now las aviation gasoline at the full gaso- 
line tax rate tint most states consistently make major moves to uictcase reve- 
nues bv hiking tax on aviation gasoline. Over 40 state legislative bodies 
convene early next year and it can be expected that tax structures vvill be 
revised to include jet fuels and over-all increases may result from committee 
reviews of flic current tax rate. 

►.Airways Nfodernization Board will transfer four divisions of its Systems 
.Analysis Directorate to the Atlantic City experimental center. Systems 
.Analvsis Coordinating Office and the Operations Division will remain in 
AA’ashington and the Air Traffic Control.'' Air Defense Integration Division 
will stay in Boston where it operates in close liaison w ith Lincoln lahotatory. 
To move to Atlantic City are; Analytical Simulation and Computation, 
r’linctional Analysis, Tcclinical Analysis and Simulator Operations. 

► Chances that federal regulation of tlic air travel insiiiancc business will be 
introduced next year now appear strong as a result of evidence brought out 
during Senate Judiciary Anti-trust Sul^mmittec hearings that ended Aug. 
15, Charges and eoiinterchaigcs between airport 0|x;t3tors and insurance 
companies during the lieatings indicate that costs of selling insurance at air- 
l>otts vary widely. Aitjxirf managers are contending that all users of airport 
facilities must pay their pro rata sliare of costs of entire facility. But air travel 
insurance companies claim thev arc now paying between 25% and 759f of 
the gross premiums collected and that large losses in 1958 will be incurred 
as a result of such high rentals. 

► Japan Air Lines is studying vertical takeoff planes sucli as the British 
Faitey Rntndv-ne to operate between downtown Tokyo and Tokvo Inter- 
nationa] .Airport. Lead time on the carrier’s plans to operate rcund-tiic- 
vvorld jet transport fliglits has been moved up to 1963 from the original 
1965 target date. 

► International Ait Transport Assn, traffic conference beginning Sept. 23 in 
Cannes. France, mav turn ovit to be more than a ‘'review” of international 
fares and rates. Demands fot a general overhauling of the )>rescnt rate 

expense level and diminishing profit margins. Now that the |)attcrn of 
international air travel has been fairly well established, many airline leaders 
arc looking for a rate stnictiirc that will boost haffic on lightly traveled 
routes, attract new traffic on the more popular routes. Because of the 
imminence of jet operations, Cannes may be the place at which such a 
program will be louehed off. 

► .American Airhiics and AUeghenv Airlines will transfer their Detroit oper- 
.iHons from Willow Run .Airport to Detroit Metropolitan Airport. October 1. 
Split among the sclicdulcd carriers as to which airport will be used lias 
existed for several venrs and there ap|)cats to be little chance of resolving 
tlic difference in the near future. Tlic eight scheduled airlines remaining 
at the Willow Run .Airport are apparently determined to stay there despite 
the Ainetie.m-Alicglicny moves. Detroit Metropolitan is also served hv' 
Pan American and BOAC. 

► Watch fot a substantial increase in available scat miles on transatlantic 
routes during the Noveinbcr-March svintcr travel season compared to the 
same period last vear. Initial scheduling ]>lans of larger carriers indicate tlic 
increase mav be as much as 10%. 
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WORLD’S DESIGNERS 
SRECIFY ORPHEUS POWER 


in fighters, strike aircraft, executive transports, and trainers 



Orpheus-powered Jeiscar 
circuits the Stales on 
f8-hour demonstration night 

Taking off from Edwnrde Aii' Force 
Base in Cnliforma, tlio piolotjpe 
Orplieus/Jetstav touoliod (io«n ill 
Washington, then iuMnssacii uset tsaiul 
Florida. Oniy 18 hours after icaviilg 
Ski wards, the Jetstar returned to iiasc. 
It liad completed ita round tour in 
llj hours fi.ving time at an nvcragr 
44(Jinph. 

Tile current Orpheus 3 is rated at 
4,8.’>0 III niiil lias the outstanding 
tlmist/neiglit ratio of almost 6:1. The 
Orplien.s 4, the trainer version, is rated 
at 4,23l)-lb tlmist; it is designetl for 
the lowest possible fuel consumption 
and long overhaul life. 

Dimensions Orpheus 3: Length 

73.5 in; Diameter 32.4 in. 


MOST ADVANCED TURBOJET 

Orplu-iis development continues. Tlie 
latest version, the Orpheus 12, has a 
still higher power/iveight ratio, giving 
6.8111-11) tlmist dry, over 8,000-11) witli 
Bristol simplified reheat. 

^’ersions nf the Orplieus powei* — or 
aiv speeitied for — the foilou'ing air- 
eraft:— 

Lightweight flghters/strllse aircraft 
Kullnnd Cnnt vx, ts'uiA.riNUANo, vuoosi-avia 

KiiitGOl - - - - 

Diissiiult Ktoiidsrd \'I - 
Itn*guot iliol Taon 
Hispniio HA 300 - 
Aorfer Leone 
LsssHult Eleniiilrd IV- 

Siid Aviation Hrtromk-ur 
Lookliocd CL-32U Jouur* - - - OS 



Folland Gnat Trainer . - - - -ox 

FiijiTIFi JAPAN 

KiniC. niT .... tr.vi.v 
Xnrth AmiTii-mi Model "4!1 • - - vs 

Short rx 

•Production vcraiiins of the Jelstar and 
Model 24(1 are being offered with Wriglit 
TJ 37 engines. Tlie TJ 37 is a deisvative 
of the Orpheus, jointly developed by 
Bristol and Curtiss-Wright. 


Bristol 



Siddeley 
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NORTHROP Snarl; mtctcontinuntal cruise niissilt: is rcdclicd for lirirrg from a liinnclicr fhdt gives it high Held mobility. 


Subsonic Snark Adds Effectiveness to 

By Russell Hawkes 

Los Angeles— N'ortlitop SM-62A 

Snark intercontinental cruise missile, 
no'v entering Strategic Air Command's 
insentory of combat-reads- «-capons, is 
seen by its maker as a valnalile nsc-ans 
of increasing the effectiveness of manned 
bombers and ballistic missiles as well 
as an cffcctire strike weapon in its own 
right. 

Altliougli it is lightly regarded in 
some tjiiarters Irccausc it is an easy 
target compared with a ballistic missile, 
Northrop officials deny that Snark’s 
vnlncrahility in single combat is an 
issue. Thev atgue that tsomljcrs and 
missiles uil) be sent in coodiiiated raids 
and that the sulncrabilitv of a force 
slioiild he judged onlv b\- the cost 
teqnircd to send sufficient mimbers to 
dcstrov the target. 

They point out that Snark is cethainly 
not an easy target for the presently 
existing Sosict defense. Northrop savs 
facl.s supporting this claim are: 
p Current militarv search radars are 
unable to detect Snark at ranges beyond 
50,000 ft. from anv angle (AW .Ang. 

18. p. 65) because of small reflecting 
areas. Tracking or fire control radars 
will get a return from Snark because 
power is concentrated in a narrow beam, 
but narrow field makes them virtually 




HIGH thrust rockets are fired when cables tighteu. Rockets ate later jettisoned. 
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SAC Forces 

useless for early warning or birgct 
acquisition purposes. 

• If Russian search radars become 
effecti'c enough to detect Snark at 
altitude, it is possible to adapt it to 
low le'cl target rims which keep it 
Ixaieath line of sight from ground radar. 
.According to testiiiumv before the 
Senate Preparedness imestigating Siib- 
cominittce, Snark can apptisieh the 
l.i^ct at an altitude of 500 ft. ,\t high 
'iihsonic speed, it would be theoretiealh 
|H)ssib1e for Snark to be detected 50 
mi. or 4 min. from a ground-based 
ladar site at this altitude lint owing to 
the effects of ground clutter it should 
lx; (possible to dose to within 6 nil. or 
less than I min. of a radar located 
dead ahead before being detected. 

• Snark Is capable of some deviation 
from a direct course to the target to 
complicate an interception ptolilem. 
i bis abilitv is limited by guidance error 
build-up in radical or repeated course 
eliaiigcv. 

• Snark is at least as fast as current 
operational manned bombers. Its nose 
section separates from the test of tlic 
missile to make a supersonic plunge 
along ballistic trajcctorv to fcirget. 

Destruction of targets behind cneinv 
defenses will always be a prolxibilitv- 
|)tob!cni in whicli a calculation must 
be made as to how- nianv aircraft or 


missiles must be committed and perhaps 
sacrificed to guarairtec success. As the 
number of attackers in a raid increases, 
tlie likelihood of penetration improves 
for each one as enemy tracking radars 
and Crmmd Control Intercept facili 
ties ap|)rixich satnrahon. 

Strategic philoso|)hv behind Smirk 
envisages its use in conjiniction with 
immned bombers to fora' cneim to 
spread and distract liis fighter aircraft 
and to saturate his local missile and 
anti-aircraft defenses around the hirget. 


Since sacrifice of U. S. missiles or air- 
craft is inevitable, Nortlirop argues tliat 
a strong leavening of low cost Snarks 
in the attacking fora- can anilribiite 
to saturation of defense without entail- 
ing the loss of as nianv costlv bombers 
and irreplaceable crew-s. 

Unmanned Snark cannot match the 
accuraev or warhead vield of large 
bombers, but its weight is onlv about 
ime-eighth that of an intercontinental 
bomber and its ptia' slioiild hear 
approxiniatcK the same relationship 
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You Get 
MORE POWER— Less Weight 
with the New 
CHERRY G-85 Lockbolt Gun 


if cost per airfr.iinc |)Oiiiid csii be 
brought do«n to a compatible figure. 
-^t present. Snarh lias not moved as 
far along tlie learning curse as ans 
0|X:ratit>niil bomber so its cost per air- 
frame pound is higher. 

Snark Uses 

Sesetal possible ssms of using Smirk 
base been reporteel in congressional 
committee hearings anti other possibil- 
ities arc obvious. Cruise control of 
Snark can Ijc ptognimineil to make 
time-coordinated penetrations with 
other missiles and aircraft. If Snarks 
III the force preceded manned bombers, 
their uarheads could be designed to 
detonate upon destruction of the 
missile. Tills would create a progres- 
sively Icngtheniog corridor of destroyed 
defenses ahead of the bombers- In 
many cases it might be best to plan 
Snark missions nith the deliberate 
intent of destrosiiig defenses. 

Klectronic countermeasures capability 
was not one of the original requirements 
stated for Snark but. like am other 
load carrsing airplane, it has this 
potential. If is possible, for instance, 
to install a radar liomiiig terminal 
guidance s^-stem to take control and 
guide the missile to anv tracking radar 
wlrifli might illuminate it liut program 
the stcllar-inerrial navigation svstem to 
destros a knonn industrial or militars 
target if tracking radiin fail to lock on. 

Nortlirop planners feel Smirk may 
find its greatest usefulness against 
industrial targets which arc rclatiscb- 
easy to find and destroy but cxtrcmcb' 
well supplied with local missile defenses. 
Published estimates indicate that from 
15% to 35% of Soviet indu.stry is 
concentrated in two niassisc complexes 
around whicli most of tlicir missile 
defenses are sited. Northrop argues tliat 
it is uneconomical to sacrifice insalii- 
ablc bombers against these targets which 
can be destroyed by cheaper missiles. 
'Hiis would saie the bombers for use 
against targets requiring heavy warhead 
payload and pinpoint accuracs which no 
long range missile possesses. 

Strategic Analysis 

III their strategic anaiyscs. Northrop 
iias assumed that the quaiity of Soviet 
air defenses is at least equal to onr own. 
'I'hcy estimate that ii good percentage 
of a coordinated Snark raid could pene- 
trate to the target. Soviet interceptor 
capability is considered rclatiseli good. 
Surface-to-air missile capability is be- 
licsed limited but hcasilv concentrated 
around industrial centers. This balance 
can be expected to change and same 
tacticians hcliesc local missile defenses 
will surpass interceptors as a threat to 
U. S. bombers in about 1%5. 

Best mixture of weapon systems in 
a raid and best offensise tactics at a 


The new Cherry G-85 lockbolt fun 
U designed to give you maximum 
pulling power with less weight. Its 
simplifi^ rugged construction as- 
sures low maintenance costs. The 
gun weighs only 10.5 pounds, which 
reduces operator fatigue. 

No special air supply ia required 
with this lightweight gun, because 
it develops this high capacity at 
normal line pressure. 

As the leader in the field of special 
aircraft fasteners, Cherry Research 


and Development department haa 
produced this new lightweight, 
high capacity gun to increase the 
efficiency of installing lockbolts,* 
The G-85 gun may be adapted for 
setting stainless steel, monel, alu- 
minum and carbon steel Cherry 
blind rivets. 

For information on the new 
Cherry G-85 gun write Townsend 
Company, Cherry Rivet Division. 
Post Office Box 2157-N, Santa 
Ana, California. 


CHERRY RIVET DIVISlOH 

g ^ANTA ANA~ CAilFOKNIA ■ ^ 

Townsend Contpany 

jSTABLISH6D 1815 • NEW BRIGHTON. PA ^ 
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RADAN — jet-age windsock 


Spotting and dodging headwinds, riding time- 
saving tailwinds, are easy now for both the military 
and civilian pilot. 

The reason is RADAN.* 

RADAN navigators are members of the famed 
GPL family of self-contained Doppler systems. 
RADAN gives the pilot accurate ground speed and 
drift angle, two facts that add up to accurate knowl- 
edge of the wind at his position and his altitude! 

RADAN systems provide military pilots with 
continuous velocity, second by second, help to accom- 
plish successful missions. To the civilian pilot, they 


provide pinpoint navigation, savings of precious jet 
fuel, a priceless margin of safety. 

RADAN systems, recently released for civilian 
use, are now in quantity production . . . ready and 
available to everyone. 

GENERAL PRECISION LABORATORY INCORPORATED. Pleassfltvillt. N. Y. 


ENGINEESS -SF 





given time jrc largely determined by 
this balance in the cRectivencss of 
locil and area defenses. Planned 
.separation in time and distance between 
att.ickers spreads interceptors thin, 
forces them to spend fuel and time 
traveling from one part of the defended 
are-.i to another and demands tliat part 
of them be kept fueled and on the 
gfoimd to protect against latecomers. 
When held in reserve they arc more 
vulnerable to attacking bombers. 

If the attacking force is in siifEcicnt 
numbers, the Ground Controlled In- 
tiTceptor system can be saturated and 
forced to abandon the mote effective 
close control in favor of broadcast con- 
trol in which fighters are informed of 
the location of attackers but are not 
vectored into firing position. 

.\g.iinst local missile defenses, simul- 
taneous penetration of a large number 
is lx.st since the aim is to place enough 
attackers met the target to approach or 
exceed the mimber which can be tracked 
bv the available fire control radars. 
Russian sutfaee-to-air missile intalla- 
tiems have a remarkable rate of fire. 

With the advent of long range 
ballistic missiles, one role of Snark 
would he to force the enemy to split 
air defense funds and productive 
capability to prov ide a variety of defen- 
sive svsteiiis. Aivother would be to 
jsrovide an intermediate degree of 
accuraev and flexibility between die 
big rockets and mannM aircraft at a 
hjwer cost than either. 


\'ulncTabilitv' of a base or launch 
site to eneim action is a major factor 
in the effectiveness of a force since it 
could well determine what percentage of 
the force vvnnlcl survive to retafiate. 
Like the offensive problem, defense 
is a prolnibility giime in which the 
chance of success rises as the number 
of attackers brought to bear on one 
aiming point falls. Some experts have 
testified that Strategic -Ait Command 
is vulnerable to between five and 10 
long range missiles per aiming point. 
Advent of Minuteinaii and Polaris will 
imptovc security of S.AC bases matkcdlv. 
Mobilitv of Polaris ships and compara- 


can be ''hardened” (necessary strength 
to withstand blast wave over pressure) 
and hidden will demand a dispropor- 
tionate mmiher of enemy bombers and 
missiles if their destruction is to be 
guaranteed. Dispersal in small groups 
will multiply the number of aiming 
points vvlticli Soviet Union Strategic 
Air Command (SUSAC) must hit. 
therebv reducing the percentage of its 
total strength available for use against 
bomiscr bases and logistic facilities. 

Polaris and Minutcnian should be 
reaching senire in significant numbers 
in about 1965. First fleet and squad- 
ron deliveries arc expected in 1965, but 
miUtarv experts have said missiles do 
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Engineers who specify them tel! us Ihc reason is 
clear; Cornelius compressors have whai it lakes — 
efficiency-'vise and performance-M ise, Model for mod- 
el, ihey are the smallest, lightest and coolest running 
of any made. Cornelius compressors give you a 
choice of hydraulic. AC, DC. or engine drive. Some 
models weigh only 9 pounds complete with motor. 
They will deliver from 0.5 to 10 SCFM at pressures 
up to 5000 PSI. through a full range of altitudes and 
temperatures. 5000 PSI models arc also availahic for 
special applications. 


For complete information consult a Cornelius cata- 
log or discuss your requirements with a Cornelius 
Sales Engineer. He has the experience and informa- 
lion that will save you time and money. 


world s most popular 


It's no mere coincidence that Cornelius has 
manufactured more airborne compressors than 
all other makes combined — in fact, of all air- 
craft carrying compressors, 98% use Cornelius- 




COMPANY 


WHEN IT COMES TO COMPRESSORS . . . THERE IS SUBSTITUTE FOR^^EXPERIENCE 


lint Ixtcume true wca|)oiis until after 
about thtce years uf firings by military 
pctsimiid alone- The swifclt to solid 
ptu|)t]iants mid groniiif iiiilitarv experi- 
ence with big rockets could reduce that 

N'ortlirop officials suggest that easily 
dispersed zeto-lcnglh-launchcd Snark 
Ciiii also force an enemv to spread his 
strategic missile and air forces and can 
he delivered in quantitv at a mucli 
t-arlicr date. W'liitlev C. Collins, presi- 
dent of Northrop, testified before lloiise 
and Senate siiljcuinmittecs tliat the pro- 
duction rate amid be increased to >6 
Snarks per month without any nesv fa- 
cilities. -At the beginning of calendar 
year 1958 the production rate was t«o 
per month. 

Northrop is now comparing the de- 
fensive value of dispersal and "harden- 
ing" of Snark sites in terms of the ratio 
of U. S. expenditure to the stress 
placed upon tfie SiJS,\C offense. Base 
iiatdening consists of using the tradi- 
tional metliods of entrenchment and 
fortification nitli iron and concrete to 
force the enemy to use a larger propor- 
tion of his missiles to guarantee an ac- 
ceptable probabilitv’ of scoring a close 
enough hit to neutralize the base. Al- 
ternative possibilitv is to divert part of 
liis manned bomber force to get the ad- 
vantage of the bomljcr's greater flcxibil- 
itv, accuracy and abilitv' to carry a larger 
vvarlicad. 

Northrop experts suspect tlieir com- 
jarison will show some advantage in 
favor of dispersal or a compromise be- 
tween dispersal and hardening- \'’liile 
increasing the numltcr of Snarks sta- 
tioned at a given site makes it possible 
to share ground support equipment and 
personncT. Northrop calculations indi- 
cate that Snark can eamomicallv be 
used in singlc-missilc sites. 

Economical Distribution 

Most ccononiicai distribution is esfi- 
inatcd to be two missiles per site. Tliis 

ground equipment. Since there are 
about 120 missiles in a Snark wing, one 
wing would add 60 high prioritv aim- 
ing points to the task of SUS-'kC. ap- 
proxiinatclv doubling the number of 
targets to he wiped out if S.\C is to 
lie destroyed. Tirsf SAC Snark h.isc at 
l’revC|iic Isle, Maine, now receiving op- 
erational missiles, consists of two pads 
and a slicltcr containing five missiles 
mounted upon their toadablc hmnclicrs. 

Big factor in dispersahilitv of Snark 
is a rclativciv .small requirement for 
ground support equipment and per- 
sonnel. Of the tohil monev- spent on 
a Snark force, only 30^ or -tOT; will 
go for ground support equiomeiit com- 

C red to 87% for ballistic missiles. 

■ss llum 10 men are needed in the 
vicinity of the pid to tavmcli Snark. 
this is the most important factor be- 
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NEW “RUGGEDIZED” BENDIX OXYGEN 
CONVERTERS 

meet MIL-E-5272, Procedure I, vibration requirements 


Thesuperior design and shextk-resist- 
ant features of Bendix'* new liquid 
oxygen converters was proved 
recently in severe vibration rests con- 
ducted at Pioneer-Central Division, 
premier producer of airborne liquid 
oxygen svsieins. There advanced- 
type 10-litcr units withstood Pro- 
cedure I resonance and cycling 
vibration tests at room temperature 
as specified in MII.-E-5272, .Section 
4.7.1. 

-Moreover, these compact con- 
verters weigh less than 75 per cent 
of the weight allowed by Military 
Specifications and require less space 
than their 8-liier predecessors. 

Other design features include; .-\n 
economy circuit that permits low- 
pressure operation with maximum 
use of available gas, with little or no 


waste; a capacitance gaging probe 
that not only constantly senses the 
liquid level inside the converter 
regardless of pressure, but by being 
removable greatly facilitates replace- 
ment and converter decontamination. 

Bendix Liquid Oxygen Conveners 
are availgble in a variety of con- 
figurations— including an inverted 
mounting design. They are easily 
adaptable to virtually any type high- 
performance aircraft. No matter 
what your oxygen breathing require- 
ments may be — either airirorne or 
otherwise— Bendix is prepared to 
serve you. pioxeer-centrxi. dtvi- 

SIOX, BENDIX AVIATION CORPORATION, 



.t i! 


HOKEF.RtNO rs OUtt BUSINESS 



Pioneer-Central Division 
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ROCKET ENGINES 


NtKE HERCULES... 


DIVISION AT MARSHALL, TEXAS 

Solid propellant rocket engines that power many of the latest 
missiles so vital to America’s defense, are mass-produced by 
Thiokol at the U. S. Army's Longhorn Ordnance Works. Among 
these ore the powerful anti-oircroft Nike Hercules, and the 
Falcon, and Locrosse missiles. 

Shortly, Longhorn will be mass producing the Army's newest 
solid propellant ballistic guided missile, the Sergeant. 

Engineers, scientists — perhaps there's a place for you in 
Thiokoi's expanding orgonizotlon. Our new projects present 
challenging problems and the chonce for greater responsibility. 




CHEMICAL CORPORATION 


cause of liigh cost and r.i|)ii] tiirnoscr 
of skilled nunponcr in US.M''. Northrop 
rifEcials sav Suark stiou's an adsuntagc 
in dispcrsabilits over all contcinporarj 
manned bombers and ballistic missiles 
because high requirements of these sys- 
tems for GSK and skilled pe'rsoiinel de- 
mand concentration of larger mimiscrs 
so as to share the scarce commodities. 

Snark and all its ncccssars’ su))port- 
ing equipment except shelters and pads 
are transportable rn trailer but the 
missile is not called inobilc because of 
its need for a prepared site. Nnrtlirop 
officials li.ive said that three sites can 
be constructed for onh- 20'i? more 
mimev tliiin one. 'I'hcs- suggest that 
if sites outnumbered missile sections, 
it ssould he |) 0 ssihle to rotate tlic mis- 
siles among the sites, thereby incrc.is- 
ins the likelihood of -utsis'.il and emn- 
|slicating the SUSAC offensis c problem. 

Many large tracts of militars- onmed 
land in southern and western Ih S. are 
u-ithin range of Sosiet target com- 
plexes and hir from friendly population 
centers. Sites located in these svould 
be quite secure from enemy intelligence 
and rceonnais.sance. Cresss could he 
rotated between the sites and the main 
bases on an 8-hr. or 24-hr. basis. Ros- 
ing maintenance crews could travel 
from site to site as a means of cutting 
tlic expenditures upon personnel and 
equipment. It has been suggested that 
old Nan- aircraft carriers could also 
he u.scd to provide mobile Snark bases 
at sea. offering a difficult threat to 
counter for relatively small cost. 

Air Transportability 

•Air transportability was never a pri- 
man' requirement for Snark lint it c.tn 
be carried bv a Douglas C-I2-4. If 
IIS.\F considered it neccs>airv'. ground 
support equipment could l>c redesigned 
to make possible airlift of one Snark 
and even-tiling needed to launch it 
in two of the big transports. 

Sivirk is cssentiallv a conventional 
liigh subsonic airplane hut bceanse it 
is a highly spcciali/cd one and its mis- 
sion is a one-wav trip. Northrop de- 
signers could escape some of the hard 
compromises that manned airplane de- 
signers have to contend with. M.i- 
nciiverabilitv is guidance-limited and 
there is little demand for it in Smirk's 
mission. Tiiis has enabled engineers 
to spccifv small load factors and elim- 
inate horizontal tail surfaces to cut 
drag- High aspect ratio. 4s deg. swept 
wing is designed specifically for tlie 
cruise regime, as arc flight controls. 
Supersonic final plunge on target is 
made possible wiriiout structural Ivccf- 
iip bv separating the vvarlicad section 
from the rest of the airframe for ballistic 
free fall to target. 

Small load factor strnctiite and ab- 
sence of crew accommodations and 
safetv devices, lack of landing gear, flaps 



THOMPSON PRODUCTS NEEDED A HEATER FAST. . . 


Here’s how General Electric solved 
customer’s heating prohlem-in 3V2 days! 


Recently, Thompson Products. Inc., 
ran into a problem : components 
were not available which would 
function at the extremely low tem- 
perature ambients required for a 
control being manufactured for a 
new USAF fighter. A holdup here 
could halt the entire aircraft pro- 

A Ceneral Electric sales engineer 
was called in. To General Electric's 
Specialty Heating Products plant 
at Coxsackie, N. Y. went a calL 
Asked the customer; “How soon can 
you design, des-elop and deliver a 
prototype heater tor our airborne 
system component?" The General 
Electric answer “78 hours — 3>/j 
working days — after we receive your 


Thursday — 3Va days later — the 
heating unit passed final inspection; 
was on its way. Pinal result: the air- 
craft program never slowed down. 
THIS IS ONE EXAMPLE of how quickly 
General Electric can solve straight 
forward thermal conditioning prob- 
lems. When you have a heating prob- 
lem. call in your nearest General 
Electric sales engineer. 


GENERAL ELECTRIC COMPANY 
SecUon A320.1S, Schenecrody 5, N. Y. 
I PIsoss >,nd bullptin GEA-E28SA, 




Project preparations started im- 
mediately. When the rough equip- 
ment sketches arrived, the team 



^vgrese Is Our Most Imporfant ProJud 

GENERAL^ ELECTRIC 
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More thon 3 million Comloc Stressed Panel 
Fasteners hove been used in the post three years 
on the most odvaneed-design aircraft, missiies 
and electronic opparatus. This quick<release 
fastener for access panels carrying structural 
loads is adjustable to compensate for tolerances 
or gasket moterial. 



"Speciolisls in fosfersers for Industry" 


CAMLOC FASTENER CORP. • 22 SPRING VALLEY RD., PARAMUS, N. J. 
ltISICI>STBmCt:Si1C)mSHIIEIl«9.. LISlNStUS. BlllF. • SOITH WtSIOFFISE: tSStIt. tClIt SI., toll KOIIH. 1EUS 


^ind coimumiic-jtions equipment results 
in low fixed sseight. Launch weight 
excluding two 110.000 lb. thrust solid 
propellant boosters is 50.000 lb. Of 
this total, airfntnte. guidance and uar- 
head account for only 24,000 lb. Tlic 
tcinaindcr consists of 21,000 lb. of in- 
ternal fuel and 5,000 lb. of pvlon tanla 
and external fuel. Large fuel capacits' 
for low gross weight and specialized 
aerodynamics enable SM-62.A to CTuisc 
5.500 naut. mi. at high subsonic speed 
with a single Pratt & \Mtitncy f 57-P-lT 
engine. 

Snark Control 

Elerons provide ample control effec- 
tiveness for low load uictor maneuvers. 
Trim power requirement and trim drag 
arc minimized by burning fuel from 
fuselage tanks in controlled sequence 
to hold center of gravity within tight 

Tlietc is no rudder and directional 
trim is imnccessar.' because of the single 
engine Configuration- 

Standard mission profile for SNf- 
62, \ consists of a climb at inilitan 
power (10.500 lb. thrust .it sea level) 
to cruise altitude. External fuel tank.s 
arc jettisoned when emptv. .At a pre- 
determined distance from the target, 
the throttle is advanced to militarv 
power and a tendency to exceed ami- 
manded Mach number is canceled bv 
a climb to a higher altitude for final 
run on target. At the proper distance 
from the target, the stellar-inertial 
Euidance sv'stcm is disabled and the 
flight control sv-steni commands a zero- 
G ballistic trajecton' ending at the 
target, MTicn this is established, the 
finned nose section is separated from 
the airframe and continues to the tar- 
get in a supersonic free fall. Tlic re- 
mainder of the missile pitches up and 
is destroyed because of the tatiemc 
center of gtavity shift caused by the 
loss of the forward third of the ftisc- 

Tlie Snark inertial guidance system 
represents 195? state-of-dcvelopmcnt 
and was the first of the type to be 
proven- It went into production in 1955 
and was test flown more than 200 times 
in manned Xorth American B-45 jet 
bombers. Ground-based Special Pur- 
pose Digital Computer, which solves 
the navigation problem before launch, 
requires approximately 65% of the 
cash invested in guidance for a Snark 
squadron. It is also a large part of 
the total ground support equipment 
cost- On-board guidance unit operates 
by generating error signals proportional 
to deviation.s from the programmed 
flight plan and translating these into 
commands for appropriate corrective 
actions. 

Like the rest of the on-board svs- 
tems. the guidance system is built up 
of plug-in modular units which can 
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Ik' replaced quickly if found faulty. 
Ground-based check-out cquipiitenl au- 
tomatically supplies the complete 
gamut of ojierational input signals and 
indicates tlie module in which any 
failure occurs to pennit swift replace- 
ment and minimum hold before Liuiich. 


Long Duration 

Might duration of an ordinary inter- 
continental Snark mission is long— on 
the order of 10 lir. During this time 
guidance errors tend to accumulate due 
to stable platform gyro drift and the 
84 min. oscillation about the course 
lint characteiistic of unaided inertial 
navigation systems. Northrop has dc- 
.vigned and installed an automatic upti- 
Ciil star tracker with a photo tube sensor 
to shoot a contiimons running celestial 
fix for comparison with that jjredicted 
by the ground-based conipuler. Dis 
crepancics generate error signals which 
arc used to calculate corrections for 
gyro drift and misalignments in the 
system. The ground-based computer 
also teaches the on-hixird svstcin in 
which part of the skv to look for the 
chosen rcfcreiiee stars, tliercbv mini 
mizing the amounls of searching and 
idenlitving rmnired of the airbiinie 
equipment. This mcavurc is obvimislv 
intended to save weight and cost. The 
N'ortlirop star tracker can detect the 

"'°n> dinihLc'the 84 min!®oscillafi(m, 
Northrop has instilled a lateral velocity 
damping loop to prevent the missile 
from overshooting the course line during 
corrections. 

Snark fiiglit control svstem is a sep- 
arate subsystem of the guidance equip 
incut. It includc's a flight path control 
to generate steering signals whose value 
is limited to prevent creation of not- 
nial accelerations capable of disorient- 
ing the guidance miils. Maximum liank 
angle allowed is 20 deg. It also includes 
a cruise control to fly the missile at 
power settings, altitudes, speeds and 


Bank Commands 

Bank control loop in the flight path 
control subsystem inca.surcs bank angle 
with respect to a v ertical gyro. Its pur- 
pose is to augment lateraf stability and 
accept bank commands from the head- 
ing control loop. The difference Ik'- 
tween commanded and measured bank 
i.v applied as an eleven differential de- 
flection command. Roll response to 
this command doses the loop and 
difference between commanded and 
measured bank disappears, eliminating 
elcvon deflection signal. .A passive net- 
work provides damping proportional to 
the rate of roll. 

Heading control loop dctcmiines 
heading error by measuring the angle 
hetween the longitudinal axes of the 



SPECIFICATIONS of Standard Transmitters 




REVERE 


CORPORATION OF AMERICA 

Wallingford, Connecticut ^JLm 


METER COMPANY 


AVIATION WEEK, Se 



TO CONSERVE OUR 
AIR SPACE RESOURCE... 





Decca Area-Coverage Navigation System 

. . . provides all essential requirements ior air traffic control: 


* Accurate definition of any proposed "block 
structure." 

e Introduces urgently needed safe lateral separa- 
tion ior occurate tracks in the sky. 

• Complete area-coverage from the ground up — 
no altitude limitation. 


• Exclusive Bendix-Decca Flight Plotter displays 
instantaneous exact position, 

• Intricate approach and departure paths are 
simple to fly. 

V Precise guidance for holding or poth-stretching. 

• Complete navigational security for helicopters. 


Bendix-Oecca, original!/ developed in the United Stales, is the 
low frequerrc/ area-coverage novigafion s/slein. It is the only 
proven, extensively used system in the world. Growth palen- 
lial allows unlimited automatic air traltic control improvement. 


PACIFIC DIVISION 


gui<]a:icc system stable platform and 
tlic airframe. I'lic difference between 
actual and commanded angles is used 
as a lieading control signal whieli gen 
crates a roll command to the bank 
loop. Directional response of the air- 
frame to the bank closes the hcadiitg 
control loop and dri\-es the difference 
hemeen commanded and actual toward 

Pitcli control loop acts in much the 
same manner as bank control loop to 
handle short period motions and cstalr- 
iish the pitch attitude called for b\ the 
major longitudinal control loop. Fre- 
quency of tlie first symmctrieal fuselage 
Ijcnding mode is 4.5 cps., «hich is 
within the pass Irand of the cleron 
scr\o loop. A notch filter in the pitch 
rate loop is tuned to reject that fre- 
quency and present cleson-structural 
ciiiipling. 

.All impirct pressure control loo|) is 
designed to control tire long period s er- 
tie.il motions of tiic airfr.inic of ssliich 
impact pressure is a fimction and to 
proside an input for the Mach number 
amtrol. Difference bctss’ccn measured 
and commanded impact pressure directs 
an error signal to the pitch loop, iligli 
impact pressure calls forth increased 
ingle of attack, etc. 

Snark Speeds 

Smirk's best eruisc is at approsi- 
matcly Mach .9’, Missile is held within 
.01 Macli of the comniaiidcd r-alue bv 
Math control. Mach nmiilrer is com- 
pufc'd from linear measurements of im- 
|xict and ambient pressures. Ilie Mach 
computer must also supply an impact 
pressure comntand at which the mis- 
sile nill climb during the early t>art of 
the flight until it reaches an altitude 
at which speed is Mach limited rather 
than impact pressure limited. In the 
cruise portion of the flight the guid- 
iince system makes no effort to conect 
air speed rir Mach inimtxT for head- 
winds or tailwinds of ordinary strengtii; 
the ssstem will inereK' alter time of 
flight to n-arhead dump point to com- 
pensate for unplanned variations in 
ground s|x:ed. 

However, the position errorwliicli the 
guidance ssstern can accept is limited 
and if umisual winds place the missile 
too far .ahead or behind its flight plan, 
the system will call for a faster or 
slower Mach number to get back within 
the acccphible envelope. Cruise con- 
trol also establishes the mis.silc altitude 
bv maintaining a constant ratio of gross 
wciglit to total pressure. Gross weight 
change during the flight is obtained 
from a digihil flow meter which trans- 
mits a pulse for every gallon of fuel 
consumed. A totalizer converts Hie 
digital count to a signal priiporli'ni.i! 
to total fuel consumed. 

In the first seconds of flight the 
missile has not enough air speed for the 


aerodynamic control surfaces to func- 
tion properlv. To provide control 
forces ca|sabic of dealing with cross 
winds, booster misali|nmcnt or assym- 
nietriral timist. Northrop adopted jet- 
avator thnrst deflecting rings for the 
booster rockets similar to mnsc used 
in Navy's Lockheed Polaris fleet bal- 
listic missile. 

Hydraulic Servos 

Hydraulic servos position the jet- 
inator rings in response to signals from 
the fliglrt control" system. Hydraulic 
power IS provided for cacli booster bv 
a oiic-shot. open-ended system separate 
from the main missile hydraulic sys- 


tem. It consists of a 1,000 psi., 50 cu. 
in. piston tvpe accumulator whieli is 
pressuriaed by liot gases tapped from 
the rocket case, a gas cooling filter, it 
cylinder actuator, a polarity sensitive 
valve and ii ring position feedback p(^ 
tentiometcr. h'luid downstream of the 
actuator is dumped overboard. 

Rocket combustion gases ate also 
used to store power to energize the 
booster separation device when rocket 
boost is terminated. Like the elcvons. 
jetavator tings can be deflected differ- 
entially for toll control or together for 
pitch control. 

Before ljutieli he.iding and im|)aet 
pressure control loops .ire disabled, the 


advanced 



injectors 


Designing and manufacturing 
Fuel Injectors for America’s lead- 
ing Turbojet, Rocket and Ramie! 
engines is a Delavan specialty. 
How can we help you? 


J 'iSk 
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series sub -sub-miniature basic switch 


extreme small slze->may be ganged 
in minimum space 

long, long meohanical life-- 
2J4 million cycles 

longer electrical life than switches 
twice its size 

no dead break-perfect for super 
sensitive applications 

high repeatability— only one moving 
part besides button 

consistent, close-tolerance mounting- 
in single or ganged set-ups 

rugged, durable high temperature and 
impact resistant case 



wide range standard actuators available 
in leafs, toggles, pushbuttons, etc. 

super long life model available with 
limited overtravel 






Preserver of Peace... 



OUR WATCHDOG OF THE FIRMAMENT 


BMEWS — Ballistic Missile Early Warning System 
—is under development to provide a scientific 
answer to the detection of intercontinental bal- 
listic missiles. In its various functions, it will be 
one of the electronic wonders of the age. The 
unblinking eyes of its strategically located radars 
are being developed to detect an onrushing missile 


thousands of miles away. Almost at once electronic 
computers will determine altitude, course and 
speed, and set in motion the necessary defense 
apparatus. RCA acknowledges its tremendous re- 
sponsibility as prime contractor for the design and 
construction of BMEWS — so vital to our country's 
defense and so effective as an instrument for peace. 



eORPORATIOM of AMERICA 

DEFENSE ELECTRONIC PRODUCTS 


CAMDEN, 


N'ortlirop designed tniik mid system. 
It circulates tlitoiigli tuci liv.it c.v- 
diangers: an airframe mounted iiir/oil 
cooler and an engine mounted fuel/oil 
cooler. Svindstnind constant speed 
drisc, powered bv the engine accessors 
jud. Ini.s a separate oil system nitli all 
Its components engine-mounted. In 
tiini. a 60 kv,i. alternator is mounted 
upon the constant speed dti\e unit. 

The engine is .started by an AiRe- 
search pneumatic starter mounted uison 
the engine. 

Fuel System 

Fuel system consists of three main 
fuselage tanks, an au.siliary nose tank 
and tuo external dioppable pylon 
tanks. -Ml tanks arc pressurized to about 
6 psi. relatiie to ambient hi- engine 
compressor bleed vented into the nose 
tank flircmgli a pressure controlling 
orifice and relief valve. The nose timk 
is connected to other tanks and pressure 
is tr.insmittcd through the lines. There 
are electrical booster pumps in the 
center and aft main tanks. 

Ratio of flow from tlie frmvard and 
aft main tanks is controlled bv accur.ite 
re.strictors in the lines to maintain 
the center of gr.ivitv in .strict limits. 
Standpipes and one pressure operated 
diaphragm \-ali-e help control fuel 
sequcncine. A dump line and sahe 
opting above and behind the engine 
tailpipe exit is installed to get rid of 
fuel not needed to complete the 

Hydrostatic fuel pressure and struc- 
tural deflection-caused variations in 
hink volume produced bv launch accel- 
eration ate controlled and accommo- 
dated by carefully sized orifices in tlic 
ccll-to-ccll interconnectors- 

Eleetrical System 

Siiark electrical svstem includes a.c. 
and d.c. umbilical receptacles for ground 
power. On-board system supplies 6(1 
kva. of three-phase. 11? 200v. alter- 
nating ciitrent at a constant ftcc|ueiiev 
of 40* CPS. with a miniintnn |xmct fac- 
tor of 0.?5 lagging. .Mtenvator is driven 
bv engine-mounted constant speed 
drive. Steady state volt.agc is held within 
phis or minus 1.5^ of the specified 
value and frequenev- is held constant 
within plus or minus two cvclcs per 

Two d-c. systems are supplied bv 
static type converters operating on the 
three-phase power of tlic d.c. system. 
One provides 200 amp. of 2Rv. direct 
ciiirent with ripple not over of 
nominal. The other d-C. system provides 
special high quality power for critical 
loads. 

It .supplies 20 amp. at 28v. with 
ripple not to exceed 0.2?'?. .Ml voltage 
regulators in the electrical svstem art 
static hpe units without electron tulics. 



NOW IN 

VOLUME PRODUCTION 


...PNEUMATIC 
GkOUND 
SUPPORT 
for the 
JET 


AT C.A.E. 
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One Pound Lighter— 

10 Miles Farther 


The problem is— how do you get them lighter? 


The missile man’s rough rule of thumb, 
"one pound lighter— 10 miles farther,” 
cogently points up the importance of 
miniaturization in increasing missile 
range and performance. 

The successful miniaturization of 
any given component, however, is lim- 
ited by a manufacturer's ability to pro- 
duce the given component uniformly 
and in quantity. 

In the seventeen years Honeywell 
has been designing and producing air- 
borne control systems, miniaturization 
techniques have received unremitting 
attention. Special production and qual- 
ity control techniques have been 
developed. Laboratory control meth- 
ods have been applied to production 
lines to achieve desired product uni- 
formity and quality. 

One recent miniaturization achieve- 
ment at Honeywell is the famous Gnat 
Gyro— a complete flight control rate 
gyro weighing only 3.8 ounces. Another, 
the new Honeywell Miniature Inte- 


grating Gyro (MIG) weighs only 8 
ounces. The gyro it replaces weighs 
100 ounces — a 92% reduction! 

In a completely different area, 
Honeywell has developed a Transistor 
Power Converter, the size of a candy 
bar, and weighing 12.1 ounces. It re- 
places dynamotors five times as large, 
weighing 5 pounds — yet it delivers the 
same performance in transforming one 
DC voltage to another. 

Miniaturization is another area 
where Honeywell's accomplishments 
make it a logical choice for further 
missile systems development and pro- 
duction. If you have a problem in the 
design of systems or. components for 
aeronautical control, call or write 
Honeywell, Military Products Group, 
2753 Fourth Avenue, South, Minne- 
apolis 8, Minnesota. 



I 


Mio evre-Minia- 
ature Integrating 
Gyro, wt.: 8 ounces 




Honeywell 



To get a "3D Fix” with a single radar 


Gather range, azimuth and height data fast and accurately 
through one radar— an established fact with new techniques 
developed at Westinghouse Electronics Division. 

Developments like this go on constantly at the Electronics Divi- 
sion. There the design, development and. production of vital mili- 
tary systems and subsystems help to keep the free world ahead. 
Westinghouse Electronics Div., P. 0. Box 1897, Baltimore 3, Md. 


WESTINGHOUSE 
ELECTRONIC^ 
DIVISION;^ ' 


MILITARY SYSTEMS 

•"'I/ COMMUNICATIONS 
Slue CONTROL 
A PROCESSING 


you CAN 


BE SURE ., .If I 


rsWfestinghouse 



’58 tax rate 

down 3.2 mills 


Long friendly to industry, business 
and individuals, the tax climate 
in Jacksonville and Duval County 
has been improved by a 3.2 mill 
cut for 1958 under '57. This was 
accomplished by the addition of 
$24,000,000 to tax rolls through 
industrial and business develop- 
ment, and yet no increase in the 
level of assessments. 

Yet there have been no cuts in 
the constantly expanding school 

H ram, hospitals or other essential 
ic services. It exemplifies a con- | 
tinuing awareness of the need for a 
favorable tax structure and our 
effort to make Jacksonville a better 
place to work and live. 

Jacksonville also enjoys the gen- 
eral benefits of Florida's excellent 
tax climate ... no state income tax. 
no state ad valorem tax, no direct 
state inheritance tax. 

Jacksonville offers you great 
opportunities for a plant, branch 
plant, office or warehouse and for 
delightful living. 

Write today for THE JACK- 
SONVILLE TAX FOLDER. 


THE CITY or lACKSOHVIUE. HOIIDA 


THE COMMinEE OF ONE HUNDRED 
604-A Hsgsn Slrul • Phone Elgin S-eiSI 


New Loading Reduces 
Missile Firing Time 

Pottstowii, Pa.— Minncapolis-Hoiicv- 
wcU's Missile Equipment Dit isioii and 
.\. D. Little, Inc., have dcwlnptel ,i 
ptopcllant-loading system that, tlie iwci 
companies claim, will shorten emmt- 
down time in firing liquid fuel mis- 
siles. Ihe svstcni. produced priiiiarili 
for the .Atlas intercontinental ballistic 
missile, pror-idcs automatic transfer 
from launching-base .storage tanks of 
propellants with which the ''chiclcs are 

\fissile Equipment Disision devel- 
oped the control system under contract 
to the D. Little Co., of Cambridge, 
Ma.ss., which is in turn under contract 
to the .Air Force Ballistic Missile Divi- 
sion. Major components of propellant- 
loading svstems now being installed at 
operational launching sites are being 
supplied by Minneapolis-Honcywell, 



Nike Hercules Site 


Douglas Nike Hercules suifacc-lo-air missiles 
are poised on .\nnv lamscli rump, lire 5.00(1 
lb. missile bit a target flving ot 650 kt., 
50,000 ft. .iltitude and 50' mi. range I.AV 
)iily 7, p. 361. 


HERE IS INFORMATION 
YOU NEED ON 




AED HOW TO SELECT THEM 



NEW FREE MANUAL 



Dornell Costers and Wheels sforl 
cutting costs from the very firs! 
day of installation. With over 
4000 types of costers ond wheels 
to select from you con specify 
Ihe exact model to meet your 
requirements. 
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Power, Short Field Capability 


Aviation Week Pilot Re/iort: 


F-27 Shows 


By Robert I. Stanfield 
Hagerstown, Md.— Power, fliglit char- 
acteristics and short-field capabilities of 
f'airchild's t«in-(iirboprop F-27, cou- 
pled n’ith its pressurization and air con- 
ditioning, make it a well-suited and eco- 
nomical replacement for the slow, 
outdated aircraft long in use uitli loo-il 
serv ice and feeder airlines, and industrv. 

Tricycle-geared F-27. which seats up 
to 44 p.issengers, is built and produced 
in the United States bv Fairchild under 
a licensing agreement with the Roval 
Netherlands Aircraft Factories Fokker. 
the designer. The first l-'airchild produc- 
tion aircraft flew ,\pril 15. On fnlv 
30. the F-27 became the first .\inericari- 
built turboprop to be certificated )>v the 
Civil Aeronautics .Administration. 

l'-27 features evidenced during a 
flight evaluation bv .-Aviation W^f.ek 
included: 

• 'I'uiboprop ])ower. Rolls-Rovce Dart 
R.Dii. 6 511 engines, with overhaul 
life now at 1,800 hr., generate 1,600 
rhp. and 14,500 rpm, at takeoff. Gear 
Kitio is 0.86. Dart R.Da, 7'328. now 
being flight-tested at Hagerstown, will 
produce 1,910 shp. at takeoff and 

13,000 rpm. Gear ratio is -093. Maxi- 
mum speed of the F-27 at 20,000-ft. 
with 2 3,800 rpm. is specified at between 

72 


276-300 mpli., depending on engine 
installation. At 10,000 ft., pulling this 
power with Dart 511s, true air speed 
(TAS) was 233 kt. (268 mph.). 

• High wing. Set high on the fuselage, 
the mil cantilever wing permits use of 
12-ft. diameter, four-bladed, hvdraulic 
constant-speed Rotol propellers for im- 
proved takeoff and climli performance. 
The high wing also enhances passenger 
visibility- and affords a level c.ibin area 
that sits only 43 in. above ground, add- 
ing to the offieicncy of passenger and 
ground handling operations. 

• Short-ficH capabilities. High aspect 
ratio wing aids in short takeoffs and 


F-Z7 RANGE •a MYUMO 



CHART above is based on R.Da, 6/511 
fiieiiies and internal fuel of 1,320 gal. 
AVitli fuel capacity boosted to 1.660 gal., 
I••27's range incK-ases to 2,250 s.m. 


bindings. There aren't many airports 
that won't be able to accommodate the 
F-27. At a vvciglil of 32.500 lb., into a 
wind of 8 kt., the aircraft was flown off 
in 1,200 ft. with 15 deg- flaps. No 
brakes were used following normal ap- 
proach and landing, at Douglas DC-3 
pattern speeds, and the F'-27 was easily 
turned off the 3,500 ft. runwav. 

• Single-engine performance. 'Control 
was excellenr with one engine feathered, 
with no excessive yaw apparent. Tlic 
F-27 was held straight with a light 
amount of aileron pressure, followed 
by only 1.5 deg. of rudder trim. Hold- 
ing iiotinal rated |)Ower. with left engine 
fciitliercd, the F-27 indicated 1 SO kt. at 

10.000 ft. The airplane has been 
climbed at 415 fpm. with one engine 
shut down. 

• Flight comfort. Pressurization main- 
tains an .8,000 ft. cabin altitude at 

20.000 ft. flight altitude. Sea level con- 
ditions can be maintained at 9.000 ft. 
During climb to 10,000 ft., the rate of 
chimge was 500 fpiii. ,\ir conditioning 
held cabin teniper.iture to a comfottable 
limit, 'the airplane was fairlv i]uict. but 
additional soundproofing is aimed at 
reducing compressor noise. 

Aircraft flown (hiring the evaluation 
was N2700R, tlic first F-27 (with Dart 
Sll engines) c-amiarked for Piedmont 
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AERONAUTICAL ENGINEERING 


in Evaluation 

SIMPLIFIED enntrob and mstrvimciihition 
of F-27 (right). Note pancl-nioiuitixi gcai 

RDR-ID radar screen to left. Current rate 
of production (below) is five a month* 





Margin for Error . . . None! 


N oil niiing into your Tmul approarli, \i pri'ciiicly llic right inilanl iho Laniliiig 
Signal OHicer flaga yon to cut vour |>oM'i'r — anil vouVe aboard! ^ Such akill and 
|ir«isioii is indicative of that which is recjnired today in ercrr phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must he held to 
ai'ciirate tolerances uteusured in tnillionths of an inch. 'That's why the leading 
jet turbine mamifactiircrs specify Bower aircraft bearings first. Their exceptional 
high quality and nnerrinp precision allow Bower bearings to stand unbelievable 
turbine speeds and tem[>eratnres — that nialcb the supersonic speeds of today's 
jel aircraft — ictxfi a mininuirn oj lubriculion. it 'A hat ever yon produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 
journal roller bearings for every held of transportation and industry. 



IDEAUT sumo TO KICH'SPEEO OPEtSTlOK 


BOWER ROUER BEARiNG DIVISION 
FEDERAL-MOGUL. BOWER BEARINGS. INC. • DETROIT IS. MICHIGAN 


BOWER 


ROLLER BEARINGS 


.\irliiii-s. .\loitg with the- .\vi.MlON 
\Vk 1'K pilot was Kcl llripwciod, b'air- 
cliilel engineering test pilot. Normal 
crew complement cm the l''•27 uonUl 
consist of tun pilots, phis a stenurdcss 
for itiriine opctatimi. Gross ucight at 
takeoff was about >2,S()0 lb. 

.■kirplanc was entered tiirovigli the 
ctibiii door, wliith is liinged at two 
points at tlic bottom and opens out- 
ward, Tlie cabin is smartly designed. 
I'aitchild offers three shliidard airline 
interiors, seating 36, 40 or 44 passen- 
fcts. Standard exectitise wrsioii is 
desigiiexl to accommodate 16. Sound- 
proofing is sia tsso lasers of glass fiber 
batting; font las’cts are installed at llie 
wing area and pto|)c1ler centerline areas. 

'I'wcnts clUptie.i! windows, 10 on 
i-jcli side, ate pttnided for passeiigers. 
Cim.striiction is dciiiblc-p.ine Plexiglas 
except for svindosss in tlie propeller 
plane area, which are similar to llie 
crew compartment windows. Tlie.sc 
contain sinyl sheet, sandwiched be- 
tween two liighh tempered panes of 
plate glass, for propeller anti-ice. 

Cockpit of the l'-27 is tomforlalile 
•md efficienth' designed. Kiigine gages, 
centered on tlie instrument p.inel. in- 
clude a tacliometer. oil tempetatvirc 
gage, jet |Jipe tcmi>er.itiire gage, oil pres- 
sure, torqneineter, fuel pressure and 
fuel t|uanlil\ indie.ifots, plus warning 
lights. I‘'light instruments arc mounted 



diiectls ill front of pilot and eopilot. .k 
Bendix RDR-ID radar screen sits just 
left of center. I'cafliering p.inel sits di- 
rectly iibose the main instrument panel. 

I'fie engine Control quadrant contains 
liigli pressure fiic! \-ji\e lever eontrols, 
ipm. levers and clcs-ator trim wheels. 
.\ft portion of the quadrant seats radio 
controls and eoiitmls for flaps, rudder 
and .lileron trim and fuel cross-feed 
salve. Ihree'-scction overhead control 
panel, above tlie pedestal, mounts 
switclics. voltmeters, loadmeters and 
warning lights. Ciraiit breakers are Ire- 
hind flic copilot's seat. 

llic pilot’s console contains controls 


for nose wlieel steering, park brake and 
emergency air brake. I'hc copilot’s con- 
sole contains a pncuiiiatic de-icer panel, 
prcssiiriaation controls, pressure indi- 
c-.itors, and a crew compartment air con- 
ditioning control switch. Gust-lock 
liandle is located to the left of the pilot's 
seat, near floor level. 

Two pirallclcd. 24-v. 20 anip.-hr. 
nickcl-cadniiuin Sonoteme batteries in- 
stalled on the left side in the nose sec- 
tion supply power for engine starting 
in during electrical emergencies. 

Starting procedures arc automatic and 
iincomplicalcd. ^\'itll tlie battery on, 
Inis switcli off, proji unetgcnci ssvifcli 



PACITRON 


teiaggst 

fuel gaalna 


Simmonds now offers the newest addition to its 
famous PACITRON Fuel Gage family ... a 
small lightweight iranaistorited fuel gage for 
military and transport aircraft. It is highly de- 
pendable and accurate. The replacement of vac- 
uum tubes by transistors permits Simmonds to 
incorporate amplifier-bridge and indicator into 
a single smaller unit, saving space and weight. 

Simmonds packages three types of PACITRON 
Fuel Gage systems, custom-built for every re- 
quirement: the new 2-unit transistorized gage, 
the well-known 2-unit vacuum tube gage, and 
the lightweight 3-unit system. Along with- de- 
pendable fuel measurement, ALL PACITRON 
systems provide important fuel management 
functions such as Center of Gravity Control, 
Level Switching, Tbtalization, Telemetering and 
Load Limit Control. AU systems meet MIL specs. 


Simmonds AEROCESSORIES, INC. 
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A Down-To-Earth Look At 
Today’s Missile Picture 


NOW that operational misailea are becoming a reality and production 
in quantity a fact, it has been necessary to look at the tremendous 
storage, transportation, and ground handling problems from a practical, 
doUar-conacious, down-to-earth point of view. 

Each day more assignments for the development and mimufacture 
of practical, economical handling units are being brought to Fruehauf, 
long known for its expert experience and education in commercial 
transportation areas. And Fruehauf has successfully responded in filling 
the need for the design and manufacture — at lowest possible cost — of 
dependable, versatile, multi-purpose ground handling units in quantity 
— on practically a commercid level. This is the business like approach 
to the missiles picture, but it must be made, and no one is better 
equipped and staffed than Fruehauf to do so. 

Not only in relation to missiles but for many military ground-handling 
needs, Fruehauf research, engineering, and manufacturing knowledge 
is being utilized profitably by the services and other contractors. Here 
are a few of the widely varied projects with which Fruehauf has been 
associated in a development or manufacturing capacity: 


• Ground handling equipment 

for 17 missile types 

• Missile launchers 

• Guidance shelters for missiles 

• Shelters for electronic and 

radar equipment 

• Specialized tank-trailers for fuels 

• Power haul vans 


• Vans for testing equipment 

• Standardized refrigerator vans and 

other mobile materials containers 

• Formal detail specification 

drawings in quantity 

• Rough terrain trailers 

• A total of over 400 different 

types of military vehicles 


You can put 
confidence in 
Fruehauf 8 long 
experience and 
extensive facilities in 
meeting any ground 
handling pr^lem 
concerning missiles, 
guidance shelters, 
weapons systems, or 
materials supply. 



FRUEHAUF 

MISSILE PRODUCTS DIVISION 

10942 Harper Aveiwe, Detroit 32, Midi, e 5137 Seutli Boyle, los Angeles SB, Colif. 


Write today for free 
copies of ‘'Fruehauf 
Is First" . . . a series 
of booklets illustraiii^ 
Fruekauf's missile 
handling experience 
and engineering and 
research facilities. 
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normal and engine synchtonizntion 
switch off. the prop is placed in ground 
fine pitch- W'ith power le\ers at idle 
and fuel triiinni.r switches .it decrease, 
the pilot hits the start selector switch. 
Prior to starting the high pressure fuel 
' ahe Icier is opened and the starter but- 
ton is pressed- 
Automatie Injection 
Engines idled at 7,000 rpni., with jet 
pipe temperature -I25C. The fuel datum 
position indicator on the overhead panel 
was used to check water-methanol injec- 
tion. -Mixture is automatically injected 
when operating at higli power settings 
in high ambient tempetatuies. rvicl 
How is trimmed to niaintaiii the engine 
ttm|>eraliite within acceptable limits. 
.\t sea le\-el, with the temperature above 


1 5C. engine posser is restored to a s-alue 
obtained under ISA conditions. 

■Abo\ e sea lesel, power is restored to a 
saluc uhicli is obtained at that particu- 
lar altitude under IS.^ conditions. 

pendent fuel svstem with cro.ss-flow sjs- 
tem as ailablc for supphing cither engine 
from the opposite side. .\n integral 
tank of 660 ^il. is located in each outer 
wing, uith gravity feed to the collector 
tank in e-ach nacelle. Optional equip- 
ment includes installation of a bladder 
lank holding 170 gill, in each center 

I^c bladder cells feed into the re- 
spective collector tanks througlr shnt-off 
valves, so that either inlioaid or mit- 
hoard tanks mav be .selected to feed each 
engine, or the opposite engiiic in event 
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AIRBORNE ACCESSORIES CORPORATION 






Ne-w Tra,n.sistorized 

FREQUENCY DISCRIMINATOR AND 
SERVO DRIVEN CORRECTION LOOP 

±O.E 

j a,cc\xra, 037 - 

AIRCRAFT 
ENGINE — — — 

VARIABLE 

RATIO 

- ♦ ENGINE 

TRANSMISSION 

MAIN 

ALTERNATOR 

1 

Designed for controlling a LYCOMING variable ratio ■ 
engine transmission which drives a typical aircraft alter- , 
nator at constant speed. I 

• ±0.125% (400 ±0.5 cycles) accuracy. | 

1 

1 

1 

AUXILIARY ENGINE DRIVEN 
ALTERNATOR 

■ Smaller, lighter, less complex through use of semi- 1 
conductors. ■ 

i 1 


le Oster 

SERVO TOROUE UNIT 
WITH STASILIZING 
GENERATOR FEEDBACK 

FREQUENCY DISCRIMINATOR 



AC drive motors, DC mo 
mechanism assemblies, rel 


MANUFACTURING CO. 

Your Rotnting Equipment Specialist 

units, actuators and mo 
blower and fan assemblies 

or driven I Avionic Division 

1 Hacine, Wisconsin 

" --r 1 :=S" 

NEW JERSEY j 

3 ™"jJrn WESTERN | 1 i*Y. Colllo.nio 

Engineers For Advanced 

1 Interesting, varied work on designing transistor circuits 
Projects: 1 and servo mechanisms. 

1 Contact Mr. Robert Bums, Personnel Manager, in confidence. 
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SllmsJ ata@0 to 
mSsaffle damBap 

A. 0. Smith flash - welded and fusion - welded 
units have exceptional strength . . . can be 
furnished in sizes and configurations to meet 
your designs exactly 


A.O.SnUl[i 


Here's a new opportunity to gain wider 
design latitude. A. O. Smith can fabricate 
liquid or solid propellant tanks (cylindrical 
or spherical) and pressure tanks to practi- 
cally any chamber size. 

A- O. Smith has produced tanks with 
guaranteed minimum yield strengths of 

190,000 psi wall thicknesses from .050"- 

.220" . . . diameters over 50" . . lengths to 28'. 
Proposed designs and recent fusion weld de- 
velopments indicate minimum yield strengths 
of 210,000-225.000 psi are attainable in weld 

for details o 


Through research 
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indicated, and the flaps were completely 
retiacted. 'Ilic altitude gain was iiii- 
iiiediate. 

With engines pulling lO.sOO tpin. 
and the aiqjlanc indicatiii| 190 kt.. a 
descent was made at 2.000 fpni. Cabin 
pressure change was at the rate of 200 
fpin. )ct pipe temperature during the 
descent w-as 420 deg.; torque prc.«ure 
was SO lb. 

piiaiiiiatic power system provides 
air pressure for operation of the landing 
gear, wheel brakes, nose wheel steering, 
a'traction of the entrance door and the 
propeller brakes. System consists of two 
engine-dris’cir compressors, three emn- 
pressed air resers'oir battles and purify- 
ing. regulating and indicatiirg cinir- 

Whilc system pressure is nraintained 
at 5.100 [Ki. by fire compressoni. exces- 
sive pressure (if 3,500 psi. is relieved 
through either of two svstciii relief 
valves installed on the |)neumatic panel. 

Kinergency gear extension is via a 
manuallv operated handle behind tht 
pilot's seat. Positioning of the handle 
[XTinits emergency pneuinatie svsiem 
air. reduced to 100 psi. pressure, to be 
directed through separate lines to shut- 
tle valves located oir each gear and up- 
lock actuating cylinder, extending the 
gear into the down and locked posi- 


Flop Installatiorr 

.'Sn inboard and outboard single- 
slotted hpre flap is installed on the 
trailing edge of each wing panel, .\ctira 
tion is keved to an electrical motor. I''ull 
extension at 125 kt. C.\S requites about 
11.5 see. Retraction, at 95-100 kt. C.-HS 
takes about 10.5 sec. .5iitomatic shut- 
off is provided to present unequal cx- 

I'laps mas he manually operated hy 
a handcraiik. Each degree of mosemeirt 
w ill require 6.5 turns— a hefty 270 com- 
plete turns will fulls extend the flaps to 
the 40 deg. position. 

[amding seas made to the southwest, 
on hairchild's 5.500 ft. runway. Wind 
was from the south-southwest at 1 3 kt. 
Pattern speeds were on a p.tt with the 
OC-5. Power was held to 651f. and 
"water" svas .idjustcd in the eseiit of a 
go-jtound. The gear was dtO|)ped at 
150 kt.. followed by 25 deg. flaps. 

Airspeed on downwind was 100 kt. 
I'urning oirto base, the l'-27 was slowed 
to 95 kt. and began a 700-fpm. rate of 
descent. .Airspeed svas held until the 
turn ont(r the final approach, then re- 
duced to 85 kt. Plarcoiit was at SO kt., 
Iciudidosvii at 70. 

I he l'-27 could have been slopped 
within 1.000 ft. with little effort, but 
no brake pressure svas applied during 
roll, l-'laps wca- raised, props pulled to 
flat pitch, and the airplane decelerated 
smoothly .iiid qnitkly for ais e-asy turn- 



for flight testing the new jets 


Flight-lesc programs for the latest 
jet bombers, transports, and airliners 
are now utilizing PLEXICODERS for 
commutation and PDM coding of 
strain gage and thermocoujrie data. 

Feeding into CEC magnetic-tape 
systems, the PLEXICODERS make 
possible direct recording of single- 
or double-ended, positive or negative, 
low-level inputs for hours of flight time. 

With the PLEXICODER. 
commutation and PDM conversion 
of signals from up to 90 transducers 
c<m be accomplished at rates of 900, 

225, or 1 12.5 samples per second. 

Operation is based on oscillographic 
optics, with galvanometers supplying 
inherent signal filtering. No rotating 
wiper-arm assemblies or complex 
electronic circuitry arc used,' Over-all 
system accuracy of the PLEXICODER is I %, and 
service-free life is a nominal 1000 hours. Maintenance in 
the field requires no factory help. Investigate the 
PLEXICODER for any telemetry or recording opplication 
involving large quantities of data. Call your nearest CEC 
sales and service office, or write for Bulletin CEC I599-X7. 

Transducer Division 

Consolidated Electrodynamics 

300 North Sierra Madre Villa, Pasadena, California 

RCCOaNIZED LEADER IN GALVANOMETERS -TELEMCTRr. PRESSURE AND 
VIBRATION INSTRUMENTATION 

Foremploymeniopperlunilies wl/h thisprogressht company, mile DireeiorofPersomiel. 
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AiResearch Custom Lounges 

Meet Any Airline Requirements 


Luxurious ami fundioiiul in every detail, the new 
custom lounf^e of the Boeing 707 (large picture} 
and the Douglas DC'7C tsinaller picture) arc tw'o 
of the many types created l>y AiResearch Aviation 
Service to meet indis'idiia) rc((uircmcnts of the 
world's leading airlines. 

Personalised ctistoni lounges arc tlesigncd and 
fahricated hy .AiRcecarch engineering specialists 
and interior stylists. Moticrn facilities eompris* 
itig more than 150,000 square feet of floor space 
include a complete engineering department and 
the finest precision sheet metal. uplioLslery and 
cahinel shops, 

AiResearch designs and builds complete air- 
line interiors for first class, tourist or convertible 
cargo-passenger configuration. Custom lounge 
furnishings, colors, fabrics and seating arrange- 



ments are also done to your specifications. 

AiResearch has installed custom interiors and 
lounges for American. Braniff, CPAL. Hawaiian, 
Japan. KLM, Paiiagia. Pan American and Swiss- 
air... flying Boeing. Convair ami Douglas airliners. 

Your inquiries are invited. 


THE 



»Rf»ORATIOM 

/^iPesearch Aviation Service Division 


conversion ond ModlFlcalion ■ Cus'em Inloriort ■ 





LISLE 


DETECTORS 


Safeguard aircraft cngioei jnd acces* 
sory units and provide a quick, 
positive means of determining the 
presence of ferrous metal chips or par* 
tides in lubricating oils by installing 
Lisle Magnetic Chip Detectors. Par- 
ticles attracted to the detector by its 
powerful Alnico magnet bridge an 
electrically insulated gap, allowing 
their presence to be checked with a 
continuity tester. 


/i/'‘^PLugS 

• • 


offer unusual protection anywhere 
there are moving paits in a fluid. Pow- 
erful Alnico or Cobalt magnets atuact 
and hold harmful metal particles pres- 
ent In the lubricant, keeping them 
from damaging bearings, gears and 
other parts. 



off onto tlic sinp. No reverse pitch is 
as jiliiblc hut a ground fine pitch .setting 
of 0 deg, nia\ he used for imiximiim 
drag during landing roll. 

"Ground fine pitch" setting can only 
be had by lifting and retarding aft of 
“idling" the pilot's power lescts; not 
the copilot's. Releasing flight-fine pitch 
stop for this operation docs not auto- 
maticallv put tlie blades in ground fine 
jiitcli; it indicates that the blades arc 
free to mo\c into this setting when en- 
gine sjiecd falls hclow lO.iOO rpin. 

All anti-skid unit is iiistalleci on c.ich 
brake assembly. 'I'hc unit operates on 
an inertial principle involving a flyuliecl 
tthich is spring-cnuplcd to the gear 
ivliccl. As long as the gear uliecl turns 
faster tlian, at the same speed as. or 
slightly slower than the flni’liecl, the 
spring will cause the flywheel to aMiime 
tlic same S)>ecd of rotation and there 
nil1 be no effect on tlie brake system. 

Ilosvcscr, should the gear wheel sud- 
denly reduce its speed of rotation, as 
with a skid, the flswhecl would os’crrim 
its dris'e spring. This action actuates a 
meclianisin nhicli reduces brake pres- 
sure automatically until tlic gear svheel 
again rotates at ap|iro\iinatcIv the same 
s|)ced as the flvwhecl. 

llicrc .should be no flight problems 
u’itli this airplane, lairchild estimates 
tliat about a 5 hr. flight transition will 
he enough for .lirline pilots plus, of 
course, ground training. 

Performance cliaracteristics of tlie 
F-Z? ciidciicc its applicability for mili- 
tary use as a sliort to medium range 
transport, and for utilization in aerial 
photograpliv and charting, ct’acuation, 
navigational training and Tight cargo. 

Fairchild is turning out the F-27 at 
a fiic-a-niontli r.itc working, primarily, 
on one shift. Increased orders, particu- 
larly from the military, could raise the 
production rate to 20 a month, a figure 
fliat can he aeconmiodatcd svith present 
tooling. 

Price of the complete airline version 
with Dart ill engines is SSPO-OOC; 
with Dart 528s. S660.000, A Ifi-pas- 
sciiger executive wrsioii, with bladder 
tells raising its fuel capacitv to 1,660 
ga!„ would begin at these figures. ,\ 


F-27 FUEL CONSUMPTION 



CHART shows F-27 fuel consumption. 


rC^etdek 



FLIGHT 

CONTROLS 

DESIGN 

SPECIALISTS 

You will guide the develop- 
ment oi manual and auto- 
matic flight controls for high 
performance VTOL jet air- 
craft. Openings in the follow- 
ing areas: Automatic Flight 
Control Systems. Flight In- 
strumentation, Test Equip- 
ment Design, Systems Tesi- 
ing, Mcmual Flight Control 
Systems. 

BELL AISCRAFT COSPORATION, 

P.O. Box 1, Buffalo 5, Now YorV. 
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Carrier-based pocket bomber packs a nuclear punch 


Depend on 


So compact that it serves aboard carriers without 
need of folding wings, the Douglas A4D-2 Skyhawk 
is the Navy’s newest and most capable light attack 
aircraft. 

Skyhawk has the low landing speeds required for 


carrier operation, and combines the lift needed to 
take off with a nuclear weapon with the range 
required for its use at great distances. Its small size, 
speed and responsiveness make the Skyhawk an 
extremely difficult target for enemy interceptors 


or anti-aircraft. Numbers of Douglas Skyhawks 
are on active duty with U. S. carrier units now 
engaged in patrolling sensitive areas around the 
world. They are in service for both the Navy and 
Marine Corps. 


DOUGLAS 

The most.respected name 
in Aviation 



Think small 


Mechanical brains for missiles must be as 
tough and tiny as possible ... a design 
problem that colls for experts skilled in both 
electronic computers nnd miniaturisation. 

computer group has shrunk a 
digital computer module until it's the size 
shown above ... a feat comparable to 
squeezing the contents of a steamer trunk 
into a cigarette pockage. 

Right now, in fact, through new techniques 


of solid state circuitry, systematic design and 
compatibility testing, is producing a 

family of airborne digital computers that are 
operational under the most severe conditions 
of vibration, temperahue, noise, acceleration 
and deceleration, ond nuclear radiation. 

For information on our fully transistorized, 
airborne digital computers, contact 
Garden City, N. Y. A division of American 
Bosch Arma Corporation. 
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complete coiDincicial package, includ- 
ing interior finishing, avionics and radio 
equipment and underwing fueling could 
lun to S750.000- 

I'aitcliild’s orders to date number 
95. Of these, 73 are firm, including 38 
to airlines and 1 5 to corporations. 
Twenty-two ordas arc optional, iijciud- 
ing 21 to airlines and one to a corpora- 
tion. hour aircraft already hare been 
delivered to W'est Coast .^irlines. 

In mid-Augu.st the 13th aircraft «as 
tolling off the Hagerstown production 
line, for September dclirerr’ to Ar-ensa 
•Airlines (Venezuela). Number H in 
the fire-plane line was also going to 
Avensa, and the following three were 
going to Northern Consolidated, W'est 


Coast and Piedmont, respectir ely. Tire 
first corporate aircraft will go to Gen- 
eral Tire and Robber Co. in Octofwr. 

Br- comparison, Kokket has 41 defi- 
nite orders for its r-27. the first of 
rrhicli will be delirored to .Act Lingus in 
October- Of the total, three ate execu- 

b'airchild has predicted a market 
potential of about 1.000 F-27s, with 
a dollar rolume of some S700 million, 
during the next 10 years (ArW' Apr. 
28. p. 34). .About 300 aircraft most he 
sold Isefore the brcak-cren point will be 
reached, Aviatio.v Week was told- 

Thc potential from present airline 
customers is. rouglily, 180 additional 
aircraft, according to Fairchild. Addi- 



Dorne & Margolin has 
designed more aiitennas for 
more different missiles and 
aircraft than any other 
company in the nation. 

WRITE EOR CATALOO 

DORNE A MAROOLIN, INC. 



F-27 Performance 

(Data based on R.Da, 6 Mk Sit engines, standard dav, no wand at sea level' 

Uvel flight mar. aii,s|iccd. 13.800 cpm. ot 20.000 ft 240 kt. (276 in 

Level flight max, cruise airspeed. 13,600 rpiii. at 20.000 ft 236 kt. (272 in 

•• range (35.700 lb, at tnkeoB with 4S inin. fitel icservc): 


4 1.320 gal. . 


Inter 
Inter 

Rate of climb with 13.800 ipm. at sea level. 
Rate of climb, single engi’iic, other at 14.200 
1'akcofl field length guarantee, gross weight, 
landing distance guarantee (34.000 lb.) . . . . 

Stall speed (34.000 lb.) 

.Service ccllirrg at I4.200 rpirr 

Service cefling. one engine, other at 14,200 rp 
(Data based on R.Da. 7 Mk. 528 engines, i 
Level flight emising airspeed. 14,000 ipiii. at 


Rate of dim 


riirgie engine. 


I'akceifF field length guaraiiti 


at 14,400 rpiii . . 
it 14.400 ipni.. 


64 kt) 
000 ft. 
000 ft. 


t. (300 iiipli.) 
, .1.700 fpm. 
425 fpm. 
. 33.400 It. 
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In manufacturing . . . meet a man who gets results 



Barbecuing steaks, manuiacturing weapons... 
he*s determined to deliver quality products 

Meet Mr. Kenneth J. Carlson, amateur chef, professional engineer and Director 
of Manufacturing at the Mechanical Division of General Mills. On the patio or at 
the plant, he combines proper raw materials, e-KCellent tooling and equipment, 
careful planning, precision fabrication and rigid inspection procedures. Results; 
quality products delivered at just the right time. 

The entire Manufacturing Department directed by Mr. Carlson is geared to 
produce systems, sub-systems and assemblies to the most stringent military 
requirements. This capability, backed by intensive research and creative engineer- 
ing, is available to serve you. 


Our new fact -filled brochure is available now. Write for your free copy today— 
Dept. AW-9. 



tioiial sales would be aimed at otlict 
airlines and military potential. The 
company also sa\-s there are about 85 
potential corporate orders— of which it 
already has 15— for this category ait- 

Externally. the only difference be- 
tucen the hairchilel and h'okker l''-27s 
is the longer fuselage nose on the 
American 'ctsion, in wliieh Beiidix 
weather radar is installed, liitcmallv. 
thete have been many inodilications. 

Kot instance, the I'airchild K-27 has 
1,320 gal. fuel carried in the outer 
wing panel while the Dutch model 
carries 952 gal. Noniial refueling of the 
I'okket version is via filler tanks on top 
of the wing; h'airchild has added under- 
nacelle refueling as an optional item, 
as well as iiistauation of bladder tanks 
outboard of the fuselage which with 
1,520 gal. standard fud, give a total 
fuel capacity of 1,660 gal. 

Another h'airchild optional item is a 
pressure replenishing system under the 
nacelle for the addition of water 
methanol. This system is normally 
gravity fed. 

The company also added a cross-feed 
line to tlic 39.6 gal. water-methanol 

The Dutch use an inw-ard-opening 
sliding passenger door on their l'-27. 
I'aitchild. by contrast, installs a pneu- 
matically operated integral step door. 

Redux Bonding 

About 54% of the total area of the 
l'-27 is assembled via Redux bonding 
developed bv .\cto Research. Lid. 
.Vdvantages of Rednx bonding cited ate 
less weight, longer fatigue life, smoother 
finish, ease of pressurization, simplifi- 
cation of design and maintenance, and 
meteased strength, as compared with 
riveted and or spotvvelilcd joints. 

llontycoinh structure is used chiuflv 
111 tlic construction of all surface leading 
edges and passenger conpartnient 
flooring. 

The I''-27's forward-riglit baggage- 
cargo compartment has a floor area of 
14.1 sq ft. and 100 cu. ft. of space. 
I'orvvard-lcft compartment has a floor 
area of 4,6 sq. ft. and 34 cu. ft. of 
space. Compartment walls arc insulated 
and soundproofed with I'ibetglas. with 
the lower parts being of Conolitc to 
serve as scuff plates against shifting 
cargo. 

Rooting in the forward cargo coni- 
isartment is designed for floor loading 
of 150 lb. per sq. ft. over two-thirds of 
tlie fuselage width, leaving a passage of 
.ipproximatclv 26 in. Rusli-typc t-argo 
tie-downs are provided in the fonvard 
cargo compartment- nicsc ate designed 
for ultimate loads of 2.500 lb. in everv’ 
direction, up to 45 deg. witli vcrtical. 
Ultimatc vertical load is 1,767 lb. 

Some of I'airchild's Canadian and 

.\laskancustomcrs-\\icn-.\laska,North- 
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ern Consolidated and Wheeler— are 
taking a large cargo door, 70 in. x 90 in., 
instead of the standard-sized 41 in. x 
44 in. door. Passenger scats in these 
aircraft have folding fugs and backs and 
arc mounted on tracks installed on top 
of the tegular flooring. Thus they can 
be removed for tire addition of fonvard 
cargo. 

Air Conditioning 

Tlie aiqvlane's air conditioning 
system integrates lieating. cooling, 
ventilating and pressurization features 
into one combined system, operating 
both in flight and cm the ground. 
Knginc - driven, positive - displacement 
blowers supply pressurized air by means 
of a duct network througli both a cool- 
ing and heating svstem into the cabin. 
During ground operation, engines not 
running, ait is introduced by an electric 
motor-driven blower. 

Pressurization is provided by two 
Roots-type. positive displacement blow- 
ers, one mounted on each engine and 
driven through the auxilLiry gear box. 
,\ir is blown into the blowers through 
an intake duct located on the upper 
outboard side of eacli naccUe. A pres- 
sure relief valve is incorporated in the 
main duet to prevent pressure in the 
ducting from exceeding 10 psi. 

On-ground and in-air heating is via 
a kerosene-fired combustion heater, 
having an output of 200.000 Btu. per 
hr. with a fuel consumption of 24 gph. 
The installation comprises a heater, a 
fuel control svstem, dual ignition sys- 
tems, combustion air and lieating air 
systems, and m.nnuai and automatic 
controls. 

The heater and as.sociated equipment 
ate located in tlic air conditioning com- 

A fixed liigh pressure 1,800 psi- 
uxygcii system is installed in tlic crew 
compartment, providing oxygen for the 
pilots. The supply w ill hold for 2 hr. at 
20,000 ft. I'our portable oxygen 
cvlindcts, with disposable masks, arc 
provided for use by tlie passengers- 
Eleefrical Power 

The F-27’s electrical power is 
supplied by a system of electrical power 
sources, transforming devices and dis- 
tiibiition buses. The basic 28-v. d.c. 
svstem is energized by two batteries 
and two engine-driven gener.itors. 'lire 
basic 115-v, a.c. system is powered by 
titlicr of Iwo d.c.-driven, single-phase 
inverters. Tlic 115-v. single-pfiasc a.c. 
power is reduced to 26-v. single-phase 
|jower bv a transformer, or is altered to 
115-v., tbrec-piijse power by means of 
the piiof.s’ phase adapters. 

Sfiould the basic electrical power 
sv.vtcnis fail, 115-v, tlirec-pliase power 
tor operation of the flight instruments 
i.i supplied by two engine-driven 
emergency alternators. 



Top executives make The 
Biltmore their New York 
headquarters. It’s so con- 
venient to all of midtown 
New York. ..and home of 
the famed Wing’s Club, 
gathering place for aviation 
people. Newly decorated 
guest rooms, lobby, meeting 
rooms and restaurants. Year 
’round air-conditioning, too. 
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Convair 600 Structure Parallels 880’s 



By Ricliard Swccncv 


Sau Diego— Going bevond todar’s 
fail-safe standards. Comair has engi- 
neered the airframe of its liigti speed, 
incdimn ranee fiOO transport to fatigue 
criteria nliicn are based on the expected 
1 ?- to 20-\t. first line seniee life of 
the aircraft. 

Structural design of the 600 is con- 
sentional in principle and closely 
parallels that of the 880 (AM' June 17, 
1977. p. 82). 

Strength nas increased as applicnhlc 
to match higher speeds and gross 
rvcights. but no major changes in phi- 
losophr note required or made. 

Materials for the 600, like those of 
the 880, ate suited to priinatv loads: 
i.c„ 24ST for tension-loaded structure, 
and higher strength allovs for compres- 
sion and other menihers. l''orging and 
casting materials were selected accord- 
ing to strength and configuration 
requirements. 

Dimension gains from the 880 were 
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achiered in 600 fuselage lengtit hr- the 
addition to the constant section, while 
the wing area grew through leading and 
trailing edge changes. 

General Klectric CJ-805-21 aft fan 
engines on the 600 required a new 
nacelle design to ptosidc airflou for the 
aft compressor. Altliougli several tear 
fan inlet configurations were possible, 
Comuir chose a common nose inlet, 
t)nc result of which was fatter engine 


Ground clcirana' for the 600 engines 
was reduced considctablv from that of 
the 880, whicli uses General Electric 
CJ-S05-7 turbojets. 

To get better ground clearance, tlic 
600 engines were moved forward and 
up and tilted nosc-up in relation to the 
SSO pod position, the designers keep- 
ing in mind the 600 ctosswind landing 
guarantees. 

Pods of the 600 have an inner 
cowling structure iimnediatch' around 


the engine and an outer cowl around 
this to form an air duct for tlic aft fan. 
Double cowling sfructnte retains the 
slandatd' bottom opening feature of a 
single cowl and also lias small inspec- 
tion and access doors in which the inner 
and outer cowl sections move as one 

I'lnginc changes on the 600 and 880 
are accomplislied !«• citlicr switcliing 
tlie entire power package by removing 
bolts at pylon-wing attach points, or by 
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Three-axis control at all speeds and altitudes 



The Honeywell Three-Axis Turn Rale Transmitter, featuring three Gnat miniatur- 
ized gyros, was selected for the new Convair F-106 "Delta Dart” all-weather jet inter- 
ceptor. Built into the stability augmentation sub-system of the jet's flight control system, 
the Transmitter detects rate of turn about the yaw. pitch and roll axes and responds 
with an output signal whose voltage is proportional to these input rates of turn. 

This system is designed to operate under the most severe environmental conditions 
to which a combat aircraft might be subjected. The Honeywell Gnat Rate Gyros arc 
easily capable of withstanding the severe shock, vibration and temperature require- 
ments of this application and as such are mounted directly upon the base casting with- 
out shock mounts to optimize dynamic characteristics of the system. 

The electronic portion of the Turn Rate Transmitter amplifles and demodulates the 
Gyro output signals to provide polarity reversing d-c outputs proportional to the corre- 
sponding input rate to each Gyro. 

Investigate Honeywell's ability to develop, engineer and produce flight control systems 
for today's most advanced aircraft and missiles. Write for Bulletin ON to MinneapoliSr 
Honeywell, Boston Division, Dept. 11, 40 Life Street, Boston ?5, Mass. 


Honeywell 


94 


disengaging the engine almio ftnin 
pylon mounts and lowering it awav- 
I'Uiid and electrical disconnects are 
prosided at both locations. 

Both flic 8S0 and tlic tiOO have 
integral pylon-pod-nosc cowl stiiictnre.s. 
Since an aerodvnamic seal is required 

special butt seals were designed wliicli 
acconiplisli tliis and provide the iieces- 
•sarv separation. point for tenunal of the 
engine alone. Without the cowl 
attached, engine tenrdown and reiis- 
seinblv and major inspections arc 
facilitated as is spare engines Uaiitlling. 

I’od materials on the 600 inchide 
titaninni shoulders rnnning the entire 
length Ilf tlic engine, extending from 
the liorizontal centetline to the vertical. 
I itanicmi and stainle-ss steel firewalls, 
as ,i|jpropriiite. are ineor|3oratcd in liotli 
file 880 and 600 pods and pvlons. Pod 
iiiidetsides ate aluminum allnv, 

Pvlons have fluid lines on one side, 
electrical on flic opposite to reduce 
lire hazard. Coiiipartmeirts arc drained 
and vented. 

Installed dry weight of Ihc engines 
on the 600 is increased about i.sOO lb. 
per .lirplane over that of the 8S0. I’oft 
of this weight is contributed bv stronger 
members to absorb liiglicr timist its well 
as the added weight of the aft fan 
ctimponciit. 

General lilcctric is designing a smmd 
siipptcssor of nnanuminced eoiifigiira- 
tion for tlie 880. and alsu tlunst 
reversers for tlie 880 and 600, Clam- 
sliell and casoide reveiser configuration 
will be used on 880. target tvpe 
reverser is slated for tlie 600, since the 
aft fan piedudcs tlic use of clamshell 
and cascades. However, reverse thrust 
values equal in pctccntagc, to those of 




constant cable tension for precise control 
under ALL conditions! 


manhandling the "Hustler” demands 
instant control response 


With today's supersonic speeds, faster dimbtng ability and higher 
ceilings, the problems of tnainiaining instantly coordinated control 
are magnified. 

tural problems are increased b^ high speed designs and the increased 
performance demanded. That's why autamaric compensation of control 
«Convair's*newV5'rHmder.°" * per ormance aircra 
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ELECTRAyTLIGHT keeps you on schedule! Your customers can depend on Eleclra/Flighls for 
on-time departures because the reliable Electra has complete “altitude flexibility” ranging from 
5,000 to 25,000 feet. It can fly under or over the weather or traffic congestion. 


NOW BEING DELIVERED- 
JET POWERED ELECTRA 





ELECTRA/FLIGHT offers 
new comfort! New radiant 
heating in the walls and floor 
surrounds passengers and 
crew with even-temperatured 
warmth. No-draft air condi- 
tioning (separate systems for 
cockpit and cabin) can oper- 
ate on the ground also. 


ELECTRA/FLIGHT saves time, in the air and on the ground. 
Four General Motors Allison Prop-Jet Engines whisk the 
Electra along at almost 7 miles a minute. Because the 
Electra reaches cruise altitude in a hurry, passengers 
spend less time "strapped in" on an Electra/Flight...have 
more freedom to enjoy the journey. 

They save time at en route stops too. ..averaging just 
12 minutes, thanks to new Lockheed servicing procedures 
and the Electra’s large fuel capacity which permits fewer 
refuelings. 


The first prop-jet Lockheed Electras are being 
delivered this month for scheduled service before 
Christmas. Fourteen leading airlines throughout 
the world will inaugurate a new era of jet age serv- 
ice, performance and economy with the Electra 
in the months ahead. More than just a “new” air- 
plane, the Electra offers your travelers a unique 
flying experience known as: 


ELECTRA/FLIGHT permits service to more 
airports! Swift in the air, nimble on the ground, 
Electra brings the jet age to the smaller communi- 
tiea, too. It can serve over 1}00 of today's airports 
located in all pans of the world. 


Performance as promised! 

LOCKHEED 

ELECTRA 

The finest city-to-city jet powered airliner... 
designed to assure you maximum return on 
every operating dollar. 


ELECTRA /FLIGHT oBers new 
enjoyment! Vibration-free, jet power 
smoothness lets travelers sleep 
comfortably ...write or read with 
ease. Conversation of course is easy 
and pleasant on quiet Electra/Flights. 


Passengers enjoy a big 
picture window panorama. The 
wide, spacious cabin allows 
for more comfortable seating and 
easy walking in the aisle, and 
provides space for more 
efficient stewardess service. 



Solving Spaceflight 
Problems with 
Reinforced Plastics 
and Meta! Bonding 
Capabilities 


Temco offers the aircraft industry complete 
plastics and metal bond fabrication skills devel- 
oped expressly for advanced aircraft systems. 
Embodied in these operations are Temco's long 
and Intimate knowledge of the Industry's needs 
in terms of high standards and precision , . its 
reputation as a reliable producer, with consistent 
quality, uniformity of product and economy. 


Wing sections of Temco's own TT-1 "Pinto” jet 
trainer and "Teal” target drone, the wings of the 
Army's "Hawk” missile, design of the B-58 
"Hustler” aft fuselage and other advanced 
honeycomb structures .. special spiral and other 
flush mounted antenna systems and large rein- 
forced plastic structures of radome quality , . all 
are examples of Temco’s capabilities in the heat 
resistance field. 


New research and development projects now 
include high temperature adhesives (beyond 
800’F). high temperature resin-glass laminates 
for skin surfaces up to lOOO'F, ablating mate- 
rials, molded primary structures, filament-wound 
plastic structures for rocket casings and advanced 
studies in aerothermalchemistry. Extensive 
hospital-clean bonding facilities are being doubled 
and will incorporate the latest in production and 
forming equipment. 


Advancement in heat resistant materials is an- 
other step forward in Temco's continued pioneer- 
ing of the "total package" concept and of ever- 
broadening engineering support capabilities to 
design, too) and produce for the aircraft industry. 
Whatever your need. Temco's complete systems 
capabilities are ready to meet your challenge. 



liie cbmslicll-csi.scadc design arc sought 
tot tlie target installation. 

-American Airlines’ 600 contract does 
not. as )-et, specify installation of sound 
.suppressors. General Blccfric's noise 
findings with the aft fan indicate the 
.idded mass airflow of the fan changes 
noise frequencies so that sound po«ot 
ksci of the unsuppressed 21 engine is 
better than those of the suppressed —3 

.Airflow straightening sancs arc in- 
corporated in tiic fcin slitniid of the 
— 21 engine, again contributing to 
the sound power level changes. 

Aft fan engine uses the s.imc Ixisic 
gas generator unit is a straiglit turbojet, 
with its fan utilizing botli turbine 
buckets and fan blades, called hluckcts, 
on a common whc-cl. A conical shaft 
carries the fan-turbine wheel, is attached 
to back end of tbc gas generator tx.-hind 
regular turbine .stages. 

l-'an component design fcatiitcs tur- 
bine bleed air to heat the fan sliroud 
leading edge and air passing through 
the fan section, to lessen thermal stress 
created bv turbine portion of wheel 
0 |>er,iting in elevated temiicraturc of 
exhaust stream while the fan blades 
arc m lower temperature bvpass air. 
Preheating the mass airflow ratio also 
helps compensate for different thermal 

Sensing Unit 

fan ovetspeed safety fc-.iture con- 
sists of an ovetspe-ed sensing unit which 
sends a signal hack to the engine fuel 
control to reduce flow, thereby cutting 
engine rpm. and exhaust ga.s flow, which 
is the only connection between gas gen- 
erator and free turbine aft fan. 

One change in the —21 engine gas 
generator unit is incorporation of a 
larger oil tank for the aft fan engine due 
to longer engine tunning times planned 
(or 600 oporations- 

Mounting systems for —3 and —21 
differ completclv, in that —3 mounting 
has the main attach points aft of the 
engine cctilcr of gravity and shiliilizing 
attach point forsvard. wliilc on the -21, 
the main thrust mounting is just for- 
ward of center of gravity while the sha- 
Irilizing attach point is at the aft tan 

forward portion of the engine in- 
corporates compressor bleed ait anti-ice 
s'stem for inlet guide vanes, center 
hodv. and inner and outer lips of the 
tomnion inict cowl. 

T"he engine fire detection system 
utilizes 1 continuous oserlicat sensor 
with indicators in tlic cockpit serving 
to locate the area where a hazardous 
e.mdition exists. Provisions exist for 
pilot determination, in cases wlieie open 
flame or otiicr clear visual indication of 
fire is in^jossiblc, or where tlic condi- 

Foiit higli pressure bottles of bromo- 


trifluoromethaiie extinguishing agent 
arc carried, one per pyion. Manifolding 
interconnects the inboard and outboard 
bottles on each side. There is no con- 
nection bchvecn the left wing system 

Circuits Isolated 

'I'hc cockpit fire handle operation cuts 
all fluid lines to the selected engine, and 
also exposes a toggle switch which is 
thrown to discliarge the agent into the 
engine- lilectrieal circuits for tlie fire 
system arc completely isolated, and 
power is supplied from a d.C. emergency 

Primary flight controls of the 880 and 
600 have pilot control movements trans- 
mitted directly by cubic to displace the 
aerodynamic tabs, which actuate the cle- 
v-ator. aileron and rudder in normal 
flight regimes. Spoilers as iaietal con- 
trols arc hydraulicailv actuated with a 
mechanical mixer providing proper cor- 
relation between aileron and spoiler dis- 
placement. 

Engine controls have cable connec- 
tiems between pilot levers and engine 
fuel eoiitrols and tlirust revetscr actua- 
tion controls. 

Secondary flight controls of 600 in- 
clude primary surface trim systems, 
flaps, leading edge slots, speed brake 
functions of spoilers and main landing 
gear. Secondary controls for the 880 arc 
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the same excqjt that no leading edge 
dtA'ices ate used- 

W'ith the higher thrust engines of the 
600, one change was made in tlie pri- 
mary flight controls from tliosc of tiie 
880. Hydraulic boost has been incorpo- 
rated in the rudder system, to obtain 
full deflections in asvnimctric takeoff 
thrust conditions. Rudder tlirow of the 
600 is 18 deg. each war-, and hrdrnulic 
boost cuts in at 9 deg. deflection cither 
uay. Boost comes into play as a func- 
tion nf pilot-applied rudder pedal force 
ratlier than surface displacement, with 
a bnikc-h-pc \ah-e controlling the fluid 
flow. 

The rudder also incorporates a "Q” 
(dynamic pressure) feel system which 
pros'idcs rudder pc-dal force proportional 
to aircraft speed. The svstem utilizes a 
piston diaphragm and cylinder asscinblr, 
with the piston connected dircefh- to 
the flight tab actrrating linkage. Bitot 
tube and static ports are used to obtain 
the differential on pressure and r ented 
sides of the piston diaphragm. 

Flight Controls 

Refinements of the 880 fliglit controls 
have been incorporated in the 600 sncli 
as increased cffectireness for clerator 
balance boards. Also, the aerodvnamic 
tab of the eler-ator has a chtrrd ii)>pro\i- 
matelv 25% of that of the main surface. 

Litteral control svstem has undergone 
changes in r-icrv of antishock bodies in- 
stallation on tlic wing upper surface. 
Bodies hare decreased the spoiler areas, 
and although chord lias been increased, 
span reduction is not complctclr- offset. 

Acting as aerodynainic fences, the 
bodies liar-e increased the aileron effec- 

Net result is that the 600 Iras the 
same roll rates at higher speed as fire 
880, but in the landing configuration. 


rvhorc spoilers contribute two-thirds of 
lire cfHciencr. the roll rate is slightly 
reduccd- 

Confemplated. after studies were 
nrade, is incorporation of 10 deg. of 
aileron droop at full landing flap deflec- 
tion, Also, operation might hcconrc dif- 
ftrcntuil instead of directly propor- 
tional, with provisions made in the 
mechanical mixer of the lateral control 

Gust Protection 

Ground gust protection svstem for 
primary control surfaces is an automatic 
self contained liydiaulic damper with 
no manual selection. 

Failsafe provisions are included in 
primarv- surfaces, with a prcloaded 
spring cylinder which can be over- 

mcclianiea! stops in^ the mdder system, 
and .sets of overload springs are incor- 
porated in the mechanical mixer of the 
lateral control svstem and in the for- 
ward area near the pilot controls. 

In secondary flight controls, both the 
600 and the 88(3 aileron and rudder 
trim sv-stems utilize surface tabs which 
are cable operated from pilot com- 
partment pedestal wheels. 

Pitch trim on both airplanes uses a 
moving stabilizer, mechanicalh- con- 
trolled from tire noniia! trim wheel in 
tlie pilot compartment. Actuation is 
by a hydraulically driven jacksetevv. 
One emergency sv-stem has electric 
motor actuation of tlic jackscrcvv, while 
an additional cmcrgcncv privision has 
the jackscrew inanuallv- actuated through 
linkage by rotation of an cmcrgcncv 
trim vviveci in the pilot compartment. 
Ill case of any failure, tlie stabilizer 
stays in instant position due to the 
irrcver.sible feature of the iiicchaiiism. 

I'lap control systenv has a direct 
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roll it owt • • • 
hook it up.** 
turn it on * * • 


In little more than the time it takes 
you to read this ad, the Herman 
Nelson MC-1 portable heater is 
connected to the Conttair F-102A's 
own ventilating system, turned on 
and already sending volumes of 
heated or ventilating air where 
needed for a quick and proper pre- 
flight . . .another example of the lead- 
ership of Herman Nelson Products. 

Herman Nelson’s 16 years of expe- 
rience in the portable heating and 
ventilating field can be put to work 
on your problem. 

Serving the 

Defense Establishment Everywhere 



COMPANY, INC. 

3RD ST. a 3RD AVf., ROCK ISLAND, ILL. 





. . - science felofing to the cushioning of shock on initial 
impoct-..on outstanding advancement thot brings aircroft 
seoting in pace with the jet oge. 

Aerolherm, originally commissioned to initiate the study of 
E A, has mode significant progress in the field. This principle 
is now Utiliyed in the production of seots for jet age oircraft. 

It is only noturol that Aerothertn, monufadurers of the Finest 
oircraft seots in the world, should pioneer in this Field. 

For full information on this new dimension in SO+’enceoling, 
write our Project Engineers. / 




Prajetl Engineers THE THERMIX CORPORATION Sreenwich, Conn 
THERMIX CALIFORNIA, INC.. 5333 Sepulveda Blvd., Culver City, Calif 
Canaoian Affilietes; T- C. CHOWN, LTD.. Montreal S, Quebec 

THE AEROTHERM CORPORATION 


cable link betueen tlic pilot pedestal 
flap control level and the hydtaulic 
niotor-actuated flap drive gear box 
controi. Torque tubes connect tlic 
single drive gear box to ali four flap 
semiicnts, inboard and outboard on the 
left and right wing. Tubes rotate titc 
jackscresss uTiich extend and retract 
flaps mccisanically. Asvnimcfric flap 
extension provisions are sensing units 
at the outboard end of tiic torque tube 
on each side, tthich arc e.ililsrated so 
tliat a bridge circuit is set up when 
torque tube rotation shirts. Should a 
ptedetennihed differential in torque 
develop, the bridge collapses and a 
signal is sent to tlic fla|s drive gear 
box-hydraulic motor unit which ini- 
inediatcly stops anv flap movement. 
I'Taps stay in the instant position, and 
no provisions arc made to override the 
asymmetrical sensors and tiie flap shut- 
off in flight. 

Slots Automatie 

Leading edge slots arc aotomaticiliy 
controlled, extend to full open position 
when the main flap travel passes 9 deg. 

Spoilers as speed brakes liave cable 
control to tlic mixer unit where design 
provi.sions make the system irreversible 
and prevent aileron feedback when the 
pilot s speed brake control valve moves. 
Another direct liokage extends from tiic 


trol fluid flow in surface actuating 
cylinders. Tlic mixer operates con- 
vcntionalh to move the spoilers when 
tlicv ate in various settings as speed 
brakes and tlic pilot wheel calls for 
their use as lateral controls. 

Main iaiidiiig gear as alternate speed 
brake lias a spcciai control on tire pilot 
l>edesta] which is spring loaded to 
'‘up" position. The iever actuates iink- 
age wfiicli is separate for tlie most part 
from tliat wliich moves with normal 
landing gear up-down handle move- 
ment, liut is tied in to tiic normal 
control system somewhat alicad of tlic 
hvdraiilic control valves themselves. 
-Vctiiaticm of tlii.s .speed brake control 
results in normal main gear extension 
cycie of doors opening, gear down and 
locked, doors closing. 

The normal landing gear control 
liandle has three positions— up. down 
and noutrai— and opcratc.s main and 
nose gears, kk'iicn tlic main gear i.s 
extended as a speed lirakc, rctr.iction 
is acCom|)lishcd bv mnving the nomial 
gear control to "up" |)Osition until 
tlie gear completes a normal retraction 
cycle, retutning control to the neutral 

Pilot compirtment thrust reverser 
controls on tho 880 consist of secondary 
levers attaclicd to the main thrust 


levers (tiirottles) wliich rotate through 
an up-and-back arc. Levers can be 
moved only when tlic throttles arc in 
idle position. .Vs lovers travel thtcmgli 
the first .segment of are to tlic .stops, 
a signal is generated for piieumiitically 
actuated dain.sliell doots to close. 
Stojis disappear vvlicii tlic doors reach 
a fill] ciasM position. 

Duriug remainder of travel, the 
levers act as thmttlcs to control thrust 
level. 

600 Thrust Reverser 

Thrust reverser controls for the 600 
have not yet been firmed. A Coiivair 
study indicates a different approach is 
fcasibic to reverse Hirust control using 
a target tvpe rcv'Ctser, In this, tiio 
engine would operate at just one power 
level, probalily maximum continuous 
thrust, tlirougiiout all reverser opera- 
tions. TTirust modulation would he 
obtained bv v-arving tlie position of 
tlic target doors. 

An advantage to pilots is presumed 
for this mctliod in that the pilot would 
have high forward timist availaiiic at 
ail times, ohtaiiiaiile iiy merely opening 
his target doots. sliould he decide to 
abandon an approacli or check a descent 
being made vvifli reverse thrust aid- 

An additional icier would he requited 
in tills approacli, and it wnnld liave to 


AIRBORNE OXYGEN VALVES 


TWO IMPORTANT COMPONENTS FOR AIRCRAFT OXYGEN SYSTEMS 
DESIGNED ESPECIALLY FOR AIRLINERS AND EXECUTIVE AIRCRAFT 



jy* POSITIVE ACTION — NO LEAK SHUTOFF 
iX O RING SEAL OF SPINDLE AND BARREL. 

SLOW OPENING — NO SURGES. 
iX NO CONTACT OF ACTUATING SPINDLE 
THREADS WITH OXYGEN. 

FUNCTIONAL PARTS OF BOTH VALVES 
INTERCHANGEABLE, 
p-# REPLACEABLE KEL-F SEAT 
(X LIGHT OPERATING TORQUE 
[y.* STEEL GAUGE GUARD 

FRANGIBLE DISC TYPE SAFETY OUTLET-. 
NO FUSIBLE METAL BACKING. 
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thanks to automatic xerography 


Storms, right, chief engineer at North American Aviati 
tes 1I~ wide engineering-drawing reduction of the C( 
Ttade xerographically on XeroX Copyflo 11 continuo 
manager of photographic and reproduction services, 
Mark Keith, reproduction supervisor, holds 24’’x36" 
vford inserts a 24" wide original drawing Into Cop/f 
will deliver a diy, positive print into tray below. 




North Ame rican Aviation ^ 100,000 Veariy 


North American Aviation, Inc., has 
figuratively gone supenonic in the rap- 
id reproduction of engineering prints 
for high-speed aircraft. 

This widely known aviation firm is 
one of the first in its field to install a 
XeroX* Copyflo* continuous printer, 
an ingenious machine that copies thou- 
sands of different drawings in a normal 
working day. Positive prints up to 11" 
wide emerge dry, ready for immediate 
use, at the rate of 20 linear feet a min- 
ute — a print in less than three secondsi 

North American Aviation, Inc., is 
saving more than $100,000 annually 


through automatic xerographic copy- 
ing, easily paying for the equipment 
the first year. 

The Copyflo continuous printer ac- 
cepts original documents or drawings 
up to 24 inches wide and of any length, 
and reduces or enlaces them to a max- 
imum width of 1 1 inches. Copies are 
on plain unsensitized paper, offset pa- 

Originals may be in type, pencil, col- 
ored ink, or on tinted paper, yet copies 
will be precisely like the originals. 

Simply push a button — and copies 
flow. Through vereatile xerography — 


clean, fast, dry, electrostatic — Copyflo 
printets offer the speediest, most flexi- 
ble, most economical way to get sharp, 
clear copies from all types of original 
documents or from microfilm. 

For complete information write 
Haloio Xerox Inc., 58-103X Haloid 
St-, Rochester 3, N. Y. Branch offices 
in principal U. S. and Canadian cities- 

HALOID 

XEROX 


scr\e four units .uinulhiiicouslv. If 
secondary levers such as those used in 
the clainshell-cascadc reverser control 
were used to establish engine thrust at 
proper \itlue for reversiiig. then the 
extra lever would control all four target 
positions. Vice \crs,i. if the added 
lever established the power setting, 
tlicn secondary Icsers on the throttle 
would control target positions. 
Hydraulic Systems 

Hydraulic s\ steins of tlic fiOO and 880 
are basiealh the same. Both luue two 
independent systems, referred to as No. 
1 and No. 2 hvdnuilic svstems. l•’olu 
engine driven variable displacement 
pumps supply Skydrol 300 at nominal 
3,000 psi. Pumps on the left engines 
supply the No. 1 svstem. pumps im the 
tight engines supplv the No. 2 ssstcni. 
,\n auxiliarv electric pump is incorpo- 
rated which supplies both systems, 
which can be used for ground as well 
as flight operations. 

Fach hydraulic svstem has ih own 

remote refill arc dircctlv connected to 
the No. 1 system reservoir which is in- 
Icrconnccfe'd for refill to tlic larger res- 
ervoir of the No. 2 svstem, but at a 
level nhicli precludes cither svstent 
draining the other's fluid below safe 
operating level, lliis fill interconnect 
and nttxiliary electric pimip flow .ire the 
onlv direct associations between the 

Both hvdraulie systems arc used to 
operate spoilers, flaps, fuel jettison 
pumps, and leading edge dev ices on Ihc 
600- These siib.svstcms will operate 
with cither one of the main hydraulic 

No. 1 livdraulic svstem also nperates 
the horizontal stabilizer trim, rudder 
power boost, nose landing gear, nose 
wheel brakes and nose wheel steering. 
No, 2 hydraulic system also 0|)erjles the 
main landing gear, main wheel brakes. 

pressure to one actuating cv-lindcr on 
each inboard spoiler and to two evlin 
ders on each outboard spoiler, for a total 
of 12 spoiler actuating cvliadcrs. Mach 
s])oi1cr incorporates a nicchanically con- 
tinued servo valve so that if airloads 
exceed a specific value, spoilers will 
blow down vvitli fluid pressure relieved 
hv the main system relief valve. 
Moment Reduction 

If only one main system is npcr.itiiig 
the spoilers, hinge monient is reduced 
approximately one half. 

.\lthoiigli main flaps arc actuated by 
torque tubes and jackscrews, the nuiii 
livdraulic svstems each drive one of the 
two hvdraulie motors which power the 
flap drive gear box which rotates the 
torque tubes. Kitlicr system and its as- 
sociated motor can operate the flaps 
alone at reduced load, but with only 


one lialf the noniial torque, live flap 
followup control valve .shuts off hy- 
draulic pressure when an asvinmctric 
flap condition signal is received from the 

Leading edge slots work similarlv to 
the main flaps, i.e., hvdr.uilic motors 
power the drive gear box which rotates 
torque tubes that in tutu actuate jack- 
screws which move tlic surface.s. Two 
main differences ate that the slots arc 
ccmtrolled by the main flap position and 
have ju.st two imsitions, tullv rctraclcd 
.Hid fully extended. 

Slots also incorporate asymmetry pro- 
visions. and while normally powered by 
both svstems, can be operated by one at 
(me half normal torque value. 

Hvdr.uilic pressure for the hori/outal 
stabilizer trim is supplied bv the No. I 
system. Pilot compartment normal trim 
vvliccl movement rotates a followup 
shaft to move a valve which ports hy- 
draulic pressure to a motor which drives 
a traveling nut. 'I'he nut. motor and 
followup valve arc attached to the .vtabi- 
lizet, and movement up and down of 
the jackscrew raises or lowers five stabi- 
lizer leading edge about an aft pivot 

followup mechanism returns flic 
valve to neutral |)ositioii when tlic stabi- 
lizer reaches a selected location. 

Rudder boost system derives pressure 
from the No, 1 hydraulic svstem, with 
a single actuating evlindet used. 
Mechonieal Locks 

'Ihc main landing gear, with pressures 
supplied from No. 2 svstem. has hy- 
draulic fluid directed tlirough proper 
valves in sequence to open the mam gear 
doors, retract or extend the gear and 
then close the doors. Up and down 
locks arc mechanical and arc liydraiili- 
callv operated to latch and unlatch. 
Main gear doors can lie opened and 
closed from the well when the plane 
IS on the ground. 

Ncist gear operates from No. I hv- 

doot operation, up and down latching 
and steering. 

Tor nose gear steering, live landing 
gear handle must be in the "down” po- 
sition before hvdraulie pressure is p.issed 
into the steering evlinder. Ilic pilot's 
steering vvhcc-1 has a cable connection to 
a valve which controls fluid flow into the 
actuating evlinder. 

Ihe same hvdraulie svstems used for 
general operation of tlic main and nose 
gears privvcr the respective brake systems 
on the 600. 

rrinietallic disk-tipc brakes ate used 
on the no.se and main gear, and anti- 
skid control is provided for both. ,\ddi- 
tionallv. lockout cylinders arc incorpo- 
rated. one for the nose gear, one for 
each of cigliY main wheels, to prevent 
main svstem fluid loss if a leak develops. 

Nose wheel brakes operate only when 



PERMANENT 
MAGNET ALTERNATORS 
AND INVERTERS 


Eztreme Reliability • HiRli Efficiency 

'Hie saperlor advantages of Pesco produced 
periranent magnet alternalois and inverters 
ate responsible for ttieir use in many of the 
major missiles and supersonic aircraft. By 
utilizing a radial air gap permanent magnet 
rotating field, ell brushes and slip rings are 
eliminated, thus reducing radio Interference 
and explosion danger. Present models range 
In size from 25 VA to 12 KVA output at speeds 
of 3000 to 48,000 R.P.M. Pesco's creative 
research, engineering end production group 
offer a completely integrated facility for 
your power supply needs. Please write (or 
full technical data to 
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OPERATION OEEP-FREEZE 


THE 

IROQUOIS 

GOES 

INTO THE 

CLIMATIC 

HANGAR 

AT 

EGLIN 

FIELO 



Before the Army puts its final stamp of approval on the Iroquois, it 
is being run through the toughest obstacle course ever devised for 
a helicopter. But the Bel! HU-IA turbine powered helicopter was 
designed and built to meet the Army’s exacting standards of per- 
formance and maintenance . . now it is proving it. 

One of the hard-fisted Army tests the Iroquois is being subjected to 
is the cold chamber test conducted at Eglin Air Force Base. Here 
it wOl be put into the climatic hangar and its performance checked 
under simulated operating conditions . . in the deep freeze of — 66°F. 
After complete tests and evaluations have been made, the Iroquois 
will then go to Alaska for actual arctic testing. 

Operational tests from the arctic to the desert . . performance and 
stability tests . . tests under simulated battle conditions . . logistic 
support tests . . the Iroquois is getting “the works” to prove its worth 
as a front-line vehicle. Proof again that the Army gets what it asks 
for . . equipment “above the best." 
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equal pressure is applied to botli brake- 
l>ediils and also cut out when the nose 
gear angular tra\-cl exceeds 7 dog. from 
cither side of center. 

Main gear brakes lia\e an emergency 
pneumatic operation, witli pilot rota- 
tion of file emcreency brake control 
:'al:e metering available pneumatic pics- 
siite to (atch of eight main wheels. The 
pneumatic svstem has nitrogen stored in 
a flask witii a pressure readout for the 
pilot. Tlic nitrogen flask is rechargeable 
on ground. 

Electrical System 

Electrical system for tlic 600 is 113- 
200 volt a.c.'and utilizes four 30 Iv. 
alternators for some installations, three 
40 kv. alternators in others. Trans- 
former-rectifiers off the alternaton pro- 
side requited d.C. current. 

-Mtemators Can operate singly or in 
parallel and are driven by new General 
klectric constant speed drises which 
base fewer parts than comparable equip- 
ment. 

Static exciters in the system rsosv are 
located outside the generators and can 
be spotted any place in the aircraft 
for acccssibilitv. 'Ilics' ptos-idc faster 
regulation response tlian tiic exciters 
ill the generator. 

Foot load buses and one emetgenev 
bus arc operable off any alternator. 

The system features an automatic 
control ss-stem sshich is actisated bv a 
sss'itch on the flight engineer’s panel 
and sshich operates from the time ex- 
ttrnal posscr is plugged into the air- 
craft until all alternators arc going and 
paralleled after the engine starts. Con- 
trols eliminate tlic need for indisidiial 
bus sss’iteliing in normal operation. 

Electrical ss-stem incorporates a 
nickel eadium battery, used for its loss- 
service requirements, lighter svcigiit and 
ability to hold a charge longer. 

Permanent magnetic generators, actu- 
allv a generator ss-ithin a generator, 

each of the main alternators, and also 
yield an isolated second source for d.c. 
generator control poss-cr instead of us- 
ing the ship’s d.e. 

Latching relays base been eliminated 
and magnetic relays substituted. Elcc- 
tric-al posscr is no longer needed to shut 
dosvn the control ss-stem in case of a 
malfuoetion. 

W’itli citlser one 30 or 40 ks-. alterna- 
tor failure, all normal electrical loads 
are still canied. With tsvo alternators 
out. all essential equipment is operable 
.alfhongh some extras such as hnllct 
lights arc unusable. 

V^'itli three alternators failed, essen- 
tial required equipment still operates, 
sucli as electric anti-ice. fuel pumps, 
flight insttumenfs. tire detection and 
extinguishing systems. A group of sec- 
I’lid.irs ssarning lights is partially oper- 
able, but such things as the cabin v.ipor 
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cycle air conditioning system is inop- 
trablc- 

F.lcclrical system control system in 
the 600 uses magnetic amplifiers and 
transistors. 

Under studv and a possible future 
proposal is a system composed of a gas 
turbine compressor and air turbine 
motor wliich could be mounted in the 
iiirenift to obtain self-sustained system 
operation. 

C.is turbine compressor ssould be 
started off the battery and s'ouid fur- 
nish bleed air to start the aircraft en- 
gines and supply air for the air turbine 
motor u'hich would in turn drive a 
sqjarate alternator and furnish electri- 


cal power. Tire coinpressor also would 
fotnish air for operation of a l‘'rcon air 
conditioning system in conjunction with 
electrical povser from the alternator. 
Installation would replace the air bottle 
used in starting and would enable the 
cabin air conditioning system to op- 
erate on tlic ground without outside air 
or electrical power. 

All electrical sintem feature is a wind- 
shield temperature control which keeps 
a constant power on and applied to the 
surface and holds the temperature 
witliin plus or minus SF. instead of the 
usual thermal on-off switch. .Automatic 
controls incorjjorate magnetic ampli- 
fiers which in turn automatically adjust 


for resistance cliange due to aging of the 
windshield material. 

Avionics for the 600 and 880 have 
been racked and packaged to the modu- 
lar concept and Arinc specification for 
cooled racks. Resulting plug-in naviga- 
tion and eomiminication equipment 
will be easy to check out and teiilace 
when malfunction would otherwise 
delay a flight- 

Sensing antennas have been placed 
ill the dorsal fin rather tlian in the bcih. 
and Vi IF' conimuniGition antennas as 
well, liic \'HF' antennas arc licavih 
top-loaded stubs especially designed for 
this momiting. Rotating flush loops of 
the cavity tvpc are mounted in the 
vertical stabilutcr. An isolated portion 
Ilf the fin is the high frequency antcnriii. 

Radio interference group lia.s a test 
stand whicli uses production liarness 
and liardwarc to check compatibilitv of 
avionic components. .A functional 
mocknp also i.s in use. 

.A thin wall sandwich radoine of 
I'ibiTglas laminate is used. 

On the 600 alone, provisions have 
hecii made for Doppler navigation radar, 
and a dual weather radar readout in the 
cockpit. 

is standard equipment on tire 600 and 
880. I'reon equipment is used in the 
tffii|eratioii portion of the air condi- 
tioning (,A\V Dec. 16, I9?7. p. 9s). 

.Air distribution systems arc separate 
for ]xissengcr and flight crew compart- 
niciits. witli main cabin outlets run- 
ning along the upper cabin wall at the 
overhead shelf level. 

Anti-Ice Systems 

Both the 600 and 880 use hot ait 
and electric anti-ice. witli bleed air in 
wing and engine areas and tlic clectriail 
tvpe used cm empennage. 

For the 600, hIccQ air ducting is 
extended to the leading edge slots, witli 
a unique telescoping section of tube 
connecting tlie 4-iii. main duel with 
slots to miiintaii! anti-ice flow when 
the slots arc extended. Main duct is 
mounted on the forward face of the 
front wing spar and has saddle attach- 
ments wliich liave provisions for vving 
flexure. 

Slots are diuil-slieet construction, a 
thick outer skin whicii lias depressions 
chemicallv milled and a thin inner skin. 
•Anti-ice duct is piccolo tube which re- 
leases air into passages between inner 

Bleed ait on the 880 and 600 eomc.i 
off at 850F' and higher and is ducted 
hot r.itlicr tliaii being cooled before 
entering ducts. Nominal anti-ice svs- 
Icm flow pressure is H psi. 

Fuel for the 600 is carried in four 
main vving tanks whicli have two com- 
parbnents each, one center section 
tank with five compartments, font 
antisliock bodv' tanks, ’i'otal fuel ca- 


follow 
your 


under ideal 
conditions at 


leer 
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pacity is 101,200 lb,, of which 72.150 
lb., is ill wing integral tanks. 20.750 
lb, in center section tank. 8.500 lb. in 
antishock bodv tanks. 

Fuel system is designed to accommo- 
date JP-1, [P-4 aviation gasoline and 


Refueling provisions include gravity 
fill through the top of wing filler open- 
ings as well as a pressure- fueling sys- 
tem. Pressure fueling has two fittings 
in each vving, mounted at one loaition 
outboard of tlic outer engine pods. .All 
tanks can be refilled bv the pressure sys- 
leiii from zero to full capacitv in about 

Pressure refueling control panel is 
located in each wing direetlv aft of 
pressure refueling fittings, and heliind 
rear wing spar. Provisions here are for 
coniinumcation with the pilot compart- 
ment and appropriate gages and con- 
trols for refueling either across the 
board or sclcctivelv. Wing center sec- 
tion tank may be refueled simultane- 
ously with the mains from pressure fit- 


Rcfueling sequence has mains filling 
first, then the antishock liodv’ tanks. 

Main tanks h.ive fore and aft com- 
partments. the forward section supplv- 
ing fuel to the engines while the rear 
replenishes forward. Manifolding is 
such that while each engine normally 
receives fuel from its associated main 
tank, anv engine may be tun from any 
tank. 


Fuel Circulation 

I’ucl circulation is by gravity flow, 
where applicable, and boost puinp.s. In- 
sFallation of wells in tlic main tanks 
precludes accidental starvation of an 
engine during niaiieiivcts. 

Wing center section fuel is |nimpcd 
into tlic m.niifold wliich is connected 
to tlic left and tight wing crossfeed 



fuel expansion is provided in the anti- 
shock body tanks. 


F'uel dump system provides for re- 
ducing airplane weiglit to maxinumi 
landing value and utilizes hydraulically 
driven pumps which can cinptv the in- 
board main tanks and electric pumps 
which can emptv the center section 
tank. Jettison pipes for the 600 are in 
antishock bodv rear point, while on the 
8S0 thev extend aft from a point about 
in the center of tlic outboard main 

F'uel gaging svstcin provides foi 
weight aboard each tank and a totalizer 
for tiic weight aboard the aircraft. 

Since a variety of engine starting sys- 
tems is being required by various cus- 
tomcr.s for the 880 and 600, Cimvair 
has standardized on an external pneu- 
matic source for the basic airplanes. 
•Air bottle starts witli in-line combus- 
tion starters on either one or hotli in- 


Here are interesting 
openings on advanced 
VTOL Projects... 



Bell Aircraft is making steady progress toward the 
development of high-performance, jet aircraft which 
will take off and land vertically in a conventional 
altitude. Two test vehicles, one of them the X-14, 
have been flown successfully. 

Expansion of tills VTOL prograin has createil open- 
ings for experienced aerodynamieisls and structures 
engineers with experience in these fields: 







Here are challenging, long-range opporiuiiiiica to 
participate in the development of the planes of 
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For example, Rohr builds the complete, 40-foot fuselage section, jet pods 
and struts, sound suppressors and thrust reversers, and horizontal sta- 
bilizers for the great, new Boeing 707 Airliner, as shown above. 


The fact that our record backlog 
figure is over 50% commercial 
contracts is just one of many reasons 
Rohr offers unusual security 
along with professional growth 
to highly-skilled aircraft engineers* 

Please forward resume to /. L. Hobel, Industrial Relations Manager, 
Rohr Aircraft Corporation, Chula Vista, California, Dept- 8. 

° Citizenship required. 



board engines can be provided if the 
customer so desires. 

Under emergency conditions, the 
600 and 880 landing gears can be ex- 
tended by a system which is basically a 
gravity drop-lock. Landing gear doors 
are extended pnciimaticaTly and arc 
locked open and stav open. 

For eniergcnq descents, the pilot 
can use the main landing gear and 
spoilers simultaneously. 

If flaps and the leading edge device 
arc stopped by an asvmnietrv sensor 
system, they stay in position and the 
pilot flics with them fixed. 


Manufacturing Program 


Currently. 90% of the assembly tool- 
ing for 880 production is completed and 
98% of the detail tooling is finished. 
Tooling completion is scheduled so that 
required tools ate available when thev 
arc needed. 

Some 28% of the 880 structural 
fabrication is subcontracted, with tlic 
cost of tooling as well as space require- 
ments limiting the amount which can 
he accomplished at Conv.nir's San Diego 
facility. 


Plans already have been made for be- 
ginning in 600 production, with a start 
contemplated about the time the 2Sth 
airplane of the T^^'A-DeIta 880 order 
i.s nearing completion. 

Introduction of other versions of the 
basic 880 such as the 200.000 lb. model 
and the increased skin gage model, as 
well as the 600 itself, contemplates liav- 
ing tooling whicb is ndaphihlc to all 
where appficable. 

A ease in point is the main wing 
box. Inside dimensions of this section 
arc identical for the 880 and 600, so 
same basic wing bucks arc usable. Spe- 
cial fittings accommodate differences 
created by such things as sp.ir web thick- 
ness variations. 

Currently, three sets of wing bucks 
arc in use for 880 production. ,\t the 
jiioper time, one will be adapted to 600 
wing production. As applicable, all 
will be changed. However, a cliaiigc- 
over can be accoraplislred wliicli will 
enable reconversion sliould a large order 
for the big 880 model come along. 

Present planning has the main pro- 
duction line for the 880 proceeding 
linearly through two buildings, with 
subassemblies fed in from the side as 
required. 

\'Tien 600 production starl.s. the spe- 
cial tooling required for this model will 
he located in another building where 
jiarts will be fabricated, then taken to 
the main production line and inserted 
into the production flow at the proper 
jiosition. 

Tooling such as hvdropicss. stretch 
formers and detail tools for such item.? 
as ga.s-tight fittings will be peculiar to 
cacli model of the airplanc- 

Biggest problem is setup time for 
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large tools such as sprr mills. Once a 
setup is complete, parts can be com- 
pleted fairly fast. 

In assembly tooling, the "also use" 

B 'lilosophv will apply as much as possi- 
c. Where one tool can be adapted for 
dual model production, tiiis will be 
done, and where fools tor simultaneous 
production of parts for different models 
.ire required, tooling for each model 
will be provided. 

Planning tetiuiies. where tools must 
be converted from one model to an- 
other, that enough parts will be fab- 
ricated before changeover to fulfill the 
existing program and provide adequate 

Tools for Spares 

Additionally, tools and capability will 
always have to he retained for fabrica- 
tion of certain types of parts for con- 
tinuing spares requirements. In such 
situations, special tools will be retained 
even though they have capability for 
conversion to another program. 

Good planning has bron required 
tor the interchange from the basic 880 
to the 600 in view of the lead time re- 
quired for tooling conversion, .\dcquatc 
stocks of vendor items such as extnr- 
sions have been ordered and will be 
fabricated as required- insofar a.s it is 
possible to foresee future requirements, 
although inventories of such items can- 
iiot be allowed to get out of hand due 
to high costs. 

W'ith wing buck conversion for the 
600 to be started at about airplane No. 
28— the early time entry being made to 
meet flight test sebedules— new fuselage 
manufacturing will also start, altliou^i 
this is expected to be less of a problciu 
than wings. With the additional length 
being in the constant section, some 
additional length has been made In nose 
and tail production sections, while the 
overwing barrel section remains essen- 
tially the same. .Airplane is built in 

overwing and rear, and the front and 
back arc lengthened for this production 

Antishock Body Attachment 

Antishock bodies on the wing nude 
assembly too large for a Scotchwelding 
oven, vvliicli has resulted in their being 
attached by other methods and in 
bladders being used in the tanks. 

.Antishock hodv dimensions are, for 
the inboard, smaller body. 28 ft. long 
and 3.) ft, thick at the m.iximuin point. 
Larger outboard bodies arc 2s ft. long 
.ind 4.2 ft. thick. 

.Manufacturing standards for the 880 
and 600 have been set at a point which 
meets aerodynamic smoothness require- 
ments for surfaces, yet are within toler- 
ances which can he held both in the 
factory and in line maintenance. 

A substantial aid in the 880 program 

AVIATION WEEK, September 15, 1958 


has been the company's metal inockup, 
m vvhicii accurate dimensions can be 
ascertained for such parts as electrical 
harness, fuel and hvdraulic tubes, and 

Working with the metal nioefcup. 
exact sizes can be dctcrniincd, rcduiing 
the "cut and fit" portion of manufac- 
turing to an absolute minimum. 

A real advantage here is that work- 
ing from a metal mockup. should an 
unusual part request come in from a 
remote location, say a request for a 
piece of hydraulic line which was punc- 
tured bv an unusual accident, the exact 
Icngtli can be sent which will fit with- 
out requiring adjustments and jockey- 
ing which would be hard to accomplish 
on a renrote field- 

In its test program. Convair has gone 

programs and has done a combination 
thermal-acoustic test on a 228-in. fuse- 
lage section. 

One result was changeover in the 
frame between first and second win- 
dows (880 and 600 use three jjancs 
in each window) from metal to Fiber- 
gias as a thermal insidation, precluding 
a frosting problem on the middle pure. 
Cabin Air Outlets 

Much time and money u-js spent in 
developing outlets for ait into the 
cabin, with consideration for tooling 
and production costs, maintenance and 
efficiency as well as noise level involved. 
Resnltiiig letter slot principal outlets 
and .special individual passenger eye- 
ball outlets were adjudged worth the 
effort. 

Complete ait conditioning system 
was mocked up and tested. 

'Hie airplane's pisseuget seats went 
through a "dclethalizing” test program 
to get the best safetv levels obtainable. 

Having had a large and widespread 
sale of its hist transport, the 240-340- 
440 series, Conv'.iit lias a well-estab- 
lished customer service svstem. 

However, with the advent of the jet 
programs, the service system is being 
brought up to date to give more and 
better service, and plulosopby is 
changed somewhat to match jet opera- 

Service strvrcturc for trans|>ort5 is in 

'lire service ciigiiieering staff, which 
is in the |)laiit, handles correspoitdcncc 
of all kinds with customers on their 
problems. 

I' ield service personnel are similar to 
the technical representatives (tccli reps) 
of former days. 

'I'hev vvork on maintenance and 
training programs for the cvuitonicr's 
people at the customer's site. 

Service engineering people do not 
trv to solve customer troubles; instead 
thev can draw on the entire engineering 
department for talent to obtain a re- 


quired fix, wliieh they then piss along 

Within Convair. customer service is 
in five groups; interceptor, transport, 
puhlic-ations, service parts and service 
operations. 

Publications contiibutcs to both mili- 
tary and tr.mspoit service programs and 
]Hits material together a.s required by 
field representatives and service engi- 

Publications also is concerned with 
training aids, working to fulfill requite- 

ing group in field service. 

Moekups and Trainers 

Mockups and systenrs trainers are 
obtained bv airlines to their own td- 
quirement.s. and Convair will furnish 
necessary specifications to the airline’s 
trainers contractor. 

Scn ice group also makes available to 
airline's training people a package of 
training infomiation such as didcs. 
study hook and charts. 

In pacts service, one man is detailed 

the one they deal with on all trans- 
actions, giving him a better insight into 
their pirticular operations, 

in SCTvicc engineering, one man will 
watch a certain customer or group of 
customers by assignment and thus keeps 
abreast of individvial interests and prob- 
lems. 

The service operations group will 
have an individual who will be in a 
position to evaluate Convair’s effective- 
ness with the customer. He will grow 
to be a service ev aluation specialist after 
880 and 600 programs are well estab- 
lished and have been operating for some 


Direct Telephone Line 

Convair plans to have, later, a direct 
phone tie-in to the maintenance cen- 
ters of all the customers on the 880 
program, to expedite service. 

.Additionally, if a customer’s airplane 
is on the ground with a problem which 
airline people may not be able to solve 
iiiimcdialoly. a telephone call wniild be 
made to tlic proper service engineer, 
vvlio wilt instruct maintenance people 
on what to look for, and .should a part 
be needed, he will sec that it gets on 
the next airplane going in the proper 

During initial 880 and 600 opcni- 
tions. a Convair man will be stationed 
wherever there is a major furnatoimd 
point for the airplanes, or wherever 
there is a major nniintcnance center. 
•At first he will be assigned to a |)articu- 
lar customer, later will act as over-all 
representative to the ait|)lane rather 
than individual customets. 

All technical representatives and in- 
stnictors will he specialists in their par- 
ticular areas. 


IT’S ALWAYS ‘WINTER 


Controlled Heat 
is packaged by 



and delivered anywhere 

Whether it is the frigid altitudes at which manned 
aircraft fly, the cold, trackless space domain tra- 
versed by missile and satellite, or the icy arctic 
wastes of DEW Line installations ... it is always 
“winter” somewhere. 

To keep sensitive equipment, fuels, propellants 
and lubricants at correct operational temperatures 
in any cold environment, controlled heat must be 
delivered with utmost dependability. SAFEWAY 
delivers it — anywhere. 

Among the wide variety of beating blankets and 
woven-wire heating elements successfully engi- 
neered by SAFEWAY to meet tailor-made specifi- 
cations are: 

• heating blankets for honeycomb and 
metal-to-metal bonding 

• de-icing units for airfoil surfaces 

• heating elements for launching equipment 
and airborne gyros, cameras, computers, 
servos, batteries for missiles or aircraft 

• radiant heating panels for industry 

• defrosting units for industrial and com- 
mercial refrigeration 

If it has to be heated (and the “it" can be just 
about anything), you can rely on SAFEWAY 
engineers to study your problems and — without 
any obligation — submit an appropriate recom- 
mendation. 



FOR YOUR COPY OF 
FACT-FILIEO FOLDER, 
PLEASE WRITE TO: 


HEAT 

ELEMENTS 



Lightplane IFR Equipment 


Lear Designs 

By James A. Ftisca 
Los Angcles-Linc of li^htnci|lit, 

and business aircraft said to nieet Civil 
,\tron;mtics Board specific.itiims for air- 
b'nc use under instruiiicnt flight condi- 
tions lias hetn de\tlo|)ed by I.c;iKlaI 
Dnision of Lear. Inc. 

Major reason for flic derdopment 

that C.'\B w ill adopt |)roposa!s presently 
under con.sidcration requiting all air- 
eraft using tlie airways to be equipped 
with conmninic.itions and iia\ igation 

Otiict aVionic inanufaclnrcts report- 
edly arc dcseloping c<linpnient for tlic 

Lear ealB ih as ionic package the 
\asconi 100 scries eqiii|)inent. Scries 
consists of Vi I] ' receivers. Iransniillcts, 
navigation modules, glide slope teceis- 
irs, market beacon tcccisers. dis])lay in- 
slnmicnits. and power supph-inodvilator- 
audio amplifier inodulcs. in \ersicms 
capable or 12 or 24 volt operation, 
f'.quipmcnt can be assembled in build- 
ing block fashion so that a ptis-.itc pilot 
can begin w-itli a minimum installation 
and expand it as desired. 

Lear offid.il.s say that Navcom 100 
scries ctpiipincnf has been designed to 
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meet all requirements of tlic C.Ml’s 
'I'eclinif.il Scnice Order specifications, 
blit with cconoinv of parts and produc- 
tion including the .siwings of r olunic 
parts purchases. 

TIica anticqwte production of 3,000 
units this year and a minimum of 6,000 
units each scar after. 

Hie N'ascom 100 line incUides; 


lias 190 crystal controllc-d cliaiincls 
w ith 100 kc. spacing oscr the range 1 k'- 
tween lOR.O and 126.9 me., with capa- 
bility of expansion to 240 clumnels by 
extending frcquenci range to 131.9. 
Cbaiinels arc tuned digitally with no 
need for fine tuning. Weight is 3 lb,, 
audio amplifier output is S w. When 
glide slope rccciscr is added, the unit 
aiitoniaticalK selects glide slope chaii- 



NORD CT-2Q 

Turbo powered 
Radio controlled 
Target Drone 



Zero launched from its own porta- 
ble trailer, the CT-20 CAN BE 
EASILY TRANSPORTED AND 
OPERATED FROM unprepared 
areas. Recovery is by parachute. 

De.signed and built to fly like a 
fighter, the CT-20 offers high per- 
formance at low operating cost 
with a minimum of ground con- 
l- il and support equipment. 

PERFORMANCE 
Sliced (32,800 FT) 560 MPH 

Time to 32,000 FT 6 MIN, 

Ser'ice Ceiling 40,000 FT, 

Production is now underway to 
supply the French Army, Navy 
and Air Force, It has also been 
recommended for use by the US 
7th Army in Germany. 

For complete details write: 

NORD AVIATION 

Rue Beranger 

Chatillon/Seine/Paris, France 



Warhead Device 


to be in perfect operating condition wlicn 
to Ford Instrument Co. wliich designed 

head bbniatories of ,4rmy Ballistic Missile 
Agency at Picatinny Arsenal. Purpose of 
device is not disclosed, but it may serve to 
control the timing of uarhead ceplnsion. 

ncl «hcn tuned to a localizer frequenty. 

• VHF transmitter. Transmitter comes 
with 90 crystal controlled channels with 
?00 kc. spacing over a frequeiics’ range 
of 118.0 to 126.9 me. and can be ex- 
tended to 131.9 me. to supply 140 
channels. Transmitter also has digital 
tuning for direct frequence selection. 
y\verage power output under standard 
test conditions is 4 w. \\'ciglit is 2.6 lb. 

■ Posset supplv-modulator-audio 
fier. Transistorized posver snppK. 
modulator and audio amplifier make up 
.1 single remotely-located iisodulc weigii- 
ing 2.3 lb. Cost of this unit with trans- 
mitter and tcceiser is S1.095. Power 
supply is capable of supplying a naviga- 
tion module and glide slope receiver. 

• Nasigation module. Remoteh’ 
mounted with po«cr siipplv module, 
the navigation module provides visual 
aiiinitangc and localizer signals auto- 
maticallv to a displav indicator, and in- 
cludes a market b^con receiver with 
either an aural or single light-aura! in- 
dication. Accutaev’ is stated to be plus 
or minus one degree under standard test 
conditions. Module weighs 4.5 lb, 

• Indicator-course selector. 'I'wo models 
of indicators can be used with the 
Navcom 100 series couipment. "Ibe lest 
expensive model weigns 1-2 lb., incorpo- 
rates an Omni bearing selector, to-from 
and left-right indications, and provides 
direct reading of reciprocal bearing. 
More expensive model vveigbs 1-5 lb., 
adds glide slope indication and Bag 
alarms for glide slope and localizer. This 


DVNA-SOilll 

• 

SPACE 
FLIGHT 
VEHICLE 
of the future 


OPENS KEY 
POSITIONS IN 

• AUTOMATIC CONTROL 
SYSTEMS 

• ELECTRONIC DISPLAY 

• STRUCTURES RESEARCH 

• HYPERSONIC 
AERODYNAMICS 

• STRESS ANALYSIS 

• STRUCTURAL LOADS 
ANALYSIS 

• HUMAN ENGINEERING 

• WEAPONS SYSTEMS 
ANALYSIS 

• OPERATIONAL 
ANALYSIS 

Desired qualifications: Proven 
Experience in responsible posi- 
tions in aircraft or missile in- 
dustry. Technical and Mana- 
gerial capability, cognizant of 
state of arts. Advanced de- 
gree: ME, AE or EE, 
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indicator is used with the system when 
a glide slope receiver is included. 

Both !() and 20 channel glide slope 
receivers can be added. Correct fre- 
quency is selected automatically when 
localizer frequenev i.s set at the \'I1F 
receiver. Optional equipment includes 
s three liglit-aural market beacon re- 
ceiver which weighs 2 lb. 'I'hc com- 
pany's standard .\utomatie Direction 
I'’indet receiver for private pilots (Model 
.\Dl'-!2-E2) which weighs 17.8 lb., can 
lie included with the Navcom 100 

One of the developments that l.eat 
officials say will have application in 
bolli private and comincrcial aircraft 
is a flush-mounted, fixed loop antenna 
system for automatic direction finders. 
W'orkiiig on tlic goniometer principle, 
a tcclmiqiie which gains certain electro- 
mechanical advantages by utilizing two 
small antennas to reproduce the field 
present at two iiiucli larger anlcimas. 
the new system employs: 

■ Fixed-loop antenna. I''lush antenna is 
20 in. long bv 1 in. high and slashes 
aerodvnaniic drag of externally-mounted 
rotating loop .ADF' antennas. Pliysically. 
the antenna consists of two loops wound 
over a flat fenite stair, cnoisctl and 
sealed in a plastic housing whicli 
mounts either on the top or Irottnm of 
an aircraft. 

• Remote sensor- Remote sensing 
equipment consists of an Rh’ resolver, 
servo motor and-fot remote indication 
—a synchro-transmitter, h'or private and 
business aircraft, the resolver is mounted 
within the panel indicator. Commer- 
cial aitCTaft cmplov a icmotelv located 
goniometer unit that drives the radio 
magnetic indicators on the cockpit 

I car development brings signals from 
the two large antenna loops to the stator 
toils of a resolver, with the rotor acting 
MS a search loop. Signal induced in tlie 
rotor is a function of tlie physical posi- 
tion of the rotor relative to the stator 
windings, 't herefore, output of tlie 
rotor is identical with the output of an 
ordinary loop antenna. 


Hail Detector Device 
Measures Electricity 

Sleet and hail collisions, a majoi 
liazard for jet airliners, may be avoided 
by the use of a hail dcte-ctor me-.isuring 

phcric electrification field around tlie 

Ttic strong correlation between at- 
mosplicric electricity p.itterns around 
clouds and tlie presence of trail was 
found by Meteorology Researcli Inc. of 
Pasadena, Calif., in Ciircfully controlled 
ixpcrimciits witli seeded clouds for the 


Atomic Encigy Commission. The com- 
panv is now stiidving production of in- 
struments based on that used in the 
-AEC progtani- 

probes vvitli radioactive tip ctement.s to 
speed loc.ll ionization; instrument meas- 
ures ftic difference in potential between 
probes to get an indication of slope 
and orientation of tlie eicctrific.ition 
gradient. Probes need be no more tlian 
TS ill. apart. 

Ihey can be rotated about cadi 
ether for directional indication, or sig- 
irjls from probes in different parts of 
tlic aiqilane can be added vcctorially. 



AVIATION 


IS, 1958 






HUM TER 


During the week he's a civilian, a guy 
down the street. On weekends he hunts, 
not for deer or ducks, but lor submarines 
far out over the ocean. He’s a Naval Air 
Reservist and this is his latest job because 
subs are capable of launching missiles 
against us. On weekends he flies 
Grumman S2F-1 Trackers from coastal 
air stations, if necessary, he’ll join one 
of the many Anti-Submarine Warfare 
squadrons now aboard carriers. 
Anti-submarine S2F-1 Trackers are 
another example of Grumman helping to 
make the United States Navy a deterrent 
against all-out aggression, plus our 
most effective police force in cases of 
International delinquency. 



Expansions, Changes 
In Avionics Industry 


Recent changes, expansions and 
mergers amioniiced by avionics manu- 
facturers iiieiudc tlic following: 

• Air Logistics Coq>., Pasadena, Calif., 
will purchase Polaris Engineering of 
Inglewood. Cali/., engaged in develop- 
ment and manufacture of instiuiiiciita- 
tion and controls. New subsidiary will 
bo known as Metrolog Corp., will con- 
tinue to be licaded by Dr. Charles /. 
Brcitwicscr and Dale H. DcMott. 

• Computer Equipment Corp. is new 
name of company formerly known as 
Digitron, Inc., Los Angeles. New name 
is intended to better reflect nature of 
coinpaiiy’s business- 

• Fairchild Camera & Instrument 
Corp., Syosset, L. I.. N. Y„ has pur- 
cliastd assets of Acme TelectronLx divi- 
sion of NEA Scrsice, tnc.. Ckweland, 
Ohio, producer of telephoto, facsimile 
and color scanning equipment. 

• InstTunients for Industry, Inc., has 
moved into new 58,000 sq. ft. plant at 
101 New South Road. Hicksv ille, N- Y. 

• CBS Laboratories will move from 
New York City to new research center 
on High Ridge Road in Stamford, 
Conn., early in the fall. 

• Epsco. Inc., Boston. Mass., has set 
up West Coast division at Anaheim. 
Calif., to design, produce and market 
high-speed data processing svstems- 
^^'allacc E. Rianda has been named 
vice president and general manager of 
Epsco-West. and \\’niUm F. Gunning 
is technical director, with Ralph Mc- 
Ciitdv in cliarge of production. 

• GPE Controls, Inc., is new name of 
the fomict Askania Regulator Co., a di- 
vision of General Precision Equipment 



Jet Heat Indicator 


scrvcia]rivt:ii, is reportediv accurate to vvathin 
one degree in the SOOC to l.OOOC range, 
0 |>ccating from outiiut of chioniehalumel 
thcrniocoviples. Pointer provide lovigli in- 

any lO^dcg. |x>int bcH'Ccn 0 and 1.200C, 
with press-ln-tcst feature to check circuit 



sq. ft. plant in Pennsauken, N. I- 
Company makes instrumentation and 
controls. 

• Sequoia Wire & Cable Co, has ac- 
quired Hall-Scott Electronics of But- 
Isank, Calif., both producers of wire 
and cable assemblies. Sequoia is division 
of Mandrel tiidustrics. 

■ Kaytlicon Manufacturing Co. has 
created new Government Services di- 
vision to provide field engineering, in- 
stallation, repair and overhaul, training 
and technical publication services to 
firm’s government customers. Orville 
L. Devvey heads new division. 

• rcnipo tnstrunieot Inc., Hicksville, 
N. Y.. has moved all its operations 
into new 10,000 sq. ft. plant on Com- 
mercial St., in Hicksville Industrial 
Park. 

r-DWinr' — ■ ■ — T 

FILTER CENTER ^ 

I ,0Q0tl0< ’ 

► Hot Avionics Competition — North 
.American Aviation Inc. is presiding over 
one of the hottest competitions in the 
airborne avionics field— selection of con- 
tractors to produce Mission & Traffic 
Control (MdrTC) systems for its F-108 
and B-70. Mission & Traffic Control 
svstem is similar to Communication, 
Navigation, Identification (CNI) inte- 
grated package, but also includes sta- 
tion-keeping and rendezvous capability. 
Bids for the F-108 business have been 
at North American for some weeks, 
while tho.se for B-70 were due last week. 
Companies bidding for B-70 include; 
Dendix fkidio. Federal ’rdccomnnmica- 
tion Laboratories. Hughes .Aircraft, 
Packatd-Bcll. R;idio Corp. of .America 
and a team headed by Collins Radio 
which includes Genera! Electric. Sperry 
Gyro and Hazeltinc- Collins is con- 
sidered a top coiitender because of its 
CNI svstem experience on the F-105, 
F4H, F8U-3 and A5J. 

► Weather Radar on TV— Novel mar- 
ket for airline weather radar has been 
developed by Collins Radio. Two tele- 
vision stations, one in Dallas and the 
other in Cedar Rapids, Iowa, have in- 
stalled weather raiir in their studios 
and televise the radar scope picture 
during their weather telecasts. Plastic 
overlav shows location of radar-detccted 
storms with a superimposed map of the 
local area. 

► Blimp Navigator— Compact 50 Ib. 
Doppler navigator, AN/.APN-77. in- 
stalled on Navy blimp which recently 
completed Arctic mission, provided 
crew with indication of blimp’s ground 
spsecd as well as niovcmcnt m any di- 
rection across a vertical and horizontal 
plane. Developed by Sanders Associ- 
ates, lightweight system employs con- 
tinuous-wave techniques. 
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Flying the Yukon air trails for ''black gold”! 


The Alaskan Yukon country is one of tlie world's roughest 
spots to search for oil . . , even by air. Helicopter pilot 
Budd Darling, of Skyways Inc., Portland, Oregon, special- 
ises in Hying geologists and oil survey parties into remote 
and unusual areas, inaccessible to other types of aircraft. 
To allow examination of outcroppings or collection of ore 
samples, he frequently touches down on mountain ridges 
just wide enough to take the skids of his helicopter, a 
Bell 47G2, with a 260 h.p. Lycoming engine. 


“Maneuvering through dilbcuU areas requires instant 
engine response at all times, including frequent use of full 
emergency power,” says Budd Darling. “We can't take 
chances on spark plug fouling or rough running, That’s 
why we use Chevron Aviation Gasoline and RPM Aviation 
Oil Compounded.” Skyways Inc., uses Chevron and RPM 
Aviation Products exclusively for their home-based opera- 
tions at Portland's Troutdale Airport as well as their 
Alaskan flights. 



TIP OP THE MONTH 

keep clesr of all lowers! Many of 
ihe/n have diagonal supporis 
to the ground aod while towers 


We take better care of your plane 
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Support Gear Tailored to B-58 Systems 


By Craig Lew is 

Kt, \Vortli— .\ppl\ing the weapon 
‘.vstcni concept to the grouiKl support 
ptobknii. Con\-jit is dcbigniiig a dct.iilcd 
miiintcnancc program for the B-5S 
wliicli coils for derelopmeiit of |tmmd 
support equipment specificillv tailored 
to tlic bomber's sopliisticatcd systems. 

Consiiir design of the B-58 mainte- 
nance plan marks a deijartiirc from 
previous practice. It |icrmits develop- 
ment of it family of ground support 
equipment which is matched to the air- 
plane’s complex systems and closely 
related to a single, integrated mainte- 
nance and operation plan. 

Tlie plan cmets .Air force mainte- 
nance on squadron, held and dei>ut 
levels, and it includes all the test gear, 
ground handling equipment and tools 
rvhich will be involved in niaiiit.iining 
and overhauling Ihc B-58. 

Wherever possible, standard ground 
support gear is inciiri>or.itcd iu the |slan. 
Equipment for airframe maintenance, 
lor instance, is not too different from 
that used on previous aircraft, and the 
B-58 will require the usual vaiiet; of 
workstands. slings, towhars, jacks and 
similar gear. 

Speciolized Equipment 

Some of the equipment must bo 
specialized, fiovvcver, and it is in tliis 
area that the weapon M.stciii eoucept 
is cspeciallv valuable. Svstcin clrarac- 
teristics and special rei|uirementv e.iu 
he determined at au carlv stage so 
ground support equipment can be de- 
signed and developed along wilh tlie 
airplane so as to be ready to operate 
when it goes into service. Kquipincnt 
tor the B-58 is scheduled to be on site 
and readv to go 50 days before Strategic 
,\ir Command gets its first B-58. 

One problem is created l)y the unique 
pod in which the B-58 carries weapons, 
fuel or other gear on its various mis- 
sions. Current bomb lioisting .md load- 
ing gear is not too efficient for liandfing 
the |)od. SO Convait has under wav 
a major effort to design gear whicli will 
make it casv for .\ir h'ora- crews with 
low skill levels to handle and load pod. 

.Another major development area in- 
volves the test ei|ihpment needed to 
rheck out the complex electronic and 
electromechanical sy.stcms in the B-58. 
'Ihe bomber represents an advanced 
state of aircraft development, and the 
gear used to test its svsteins and keep 
it rciidv to fight must also reflect tecli- 
iiologv- in keeping with this advanced 
vlcv clopmcnl. 
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'Iliis test gear generally falls into four 
ca Icgories: 

• Confidence testers— small portable, 
simple testers for flight line use- They 
deteniiiiie ovcrsill operating condition 
of flic svstem on a go, no-go fsasis. 

• Subsystem evaluation testers— used in 
]>eriodic inspection for complete system 
evafuation. 'Iliey liavc automatic go, 


no-go foiturcs. can isolate malfnnctiiins 
ancl arc seff-cliccking. Modular con- 
itruetioii gives them flexibilih'. simpli- 
fies maintenance or repair of tlie test 
gear itself. 

• Com|X)ncnt testers— used in tlie ait- 
fiaiiic and engine shop, fhey can test 
line replaceable units to see vvlietlier 
the operation of components is within 


CONVAIR uses models to plan its ground vup|ioit system for the B-58. Stands and other 
equipment for airframe iiiaiiiteiunec ace standard, hut have been spceinlly designed for 
the B-58 weapon svstcin. l-llectTunic equipiiieiit for cheeking out the bomber’s sophisticateif 
systems has been spcciliealfv designed for them and is self ctmtained in mobile uniS. 


it the Air T’oree's Climatic laibomtnrv, I’.gli 


, , f'O”' — 65F to -I-165F 
.\FB. l-ibnratory mcasmes 200x 250 ft. 




rrraT' 



Tile Hui;hcs Field Engineer's responsibilities 
includesliaison with such high-level Air Force 
pcrsoimcl as die squadron commander, die 
base commander and ocher imporcanc Air 

The Field Engineer represents all the techni- 
eal and scientific knowledge of the Hughes 
Aircraft Co. He assures the Air Force maxi- 
mum field performance of the Hughes Elec- 
tronics Arm amentSyseem and guided missiles. 


This background in dealing with command 
personnel and experience in working with 
over-all systems provides the Hughes Field 
Engineer an assured and unlimited future in 
the field of electronics. 


and rewarding we 
your experience tc 


trested in this stimulating 
ork, send a brief oudinc of 
o the address below. 


HUGHES 




rrms Suff, Ainnfl Cix, Cd-CT CiVy J. 
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alluwabk tulcrancc. Malfunctions can 
lx isoliilcd to ;i rcpliiccablc subassembly. 
• Depot equipment— includes items of 
held and fliglit line gear, adapted fat 
tit'ixit use. plus standard test equipment. 

A mmihcr of design objectives were 
considered in the development of tac- 
tical ground support equipment. A 
basic purpose was to giic the B-sS a 
high in-conimission rate, so Convait 
aimed at a simple, rapid test and 
troubleshooting sistem wliicli would 
iiii olie a minimum of ground opcTuting 
time. Keeping US.\I' personnel prub- 
Icnis ill mind, the cnginecTS designed 
for minimum requirements for per- 
sonnel of high skill levels and for mini- 
mum tr.iining requirements. 
Reliability Foctor 

Reli.ibility is a ke\’ necessity in the 
lest equipment. In addition. Comair 
IS try ing to desclop a system tlia.f Mill 
afford easy maiiitenanct' at the base 
k'cl. thus cutting the need fnr snares. 
\ minimum of maintenance nian-liours 
and the lo'vest cost comnicnsurale with 
(ipcraticmal and maintenance require- 
ments M-cte other go.ils. 

Ilic B-58 Mas designed for t-asv niain- 
tcnancc. and each svstern and subsvstcm 
has test points on the aircraft for csahui- 
iion. Systems are packaged in conipo- 
nenfs, called line replaceable units, 
iihich arc quickly and easily icphiccd. 
Ibese line replaceable units can then 
bt taken to the slio]i and malfunctions 
can be traced to plug-in type subconi- 
ponents. 

Confidence testers arc rclatiiclv 
‘-miple devices used on the flight line 
to indicate catastropliie failure. One 
example is the 60 lb. !1T' (Identifica- 
tion I riend or Fuel system tester that 
is set up in front ill the airplane. It 
measures 12 x 12 x IS in. and has a 
telescoping antenna that extends to a 
6 ft. height. 

Should a confidence tester show a 
system failure, the ground ctcw e.in 
wheel lip the appropriate subsystem 
evaluation tester and isolate the faulty- 
line tcplaccable unit for removal and 
replacement. 

This test gear generally is go. no-go 
type equipment and has simple read- 
outs designed for use bv rclativciv un- 
skilled USAl' flight ctevvs- 

Mobile test units ate self-contained 
and run off the same ground unit power 
source feeding the B-S8 system being 
tested. They hast- analog or digital 
eoinpntets in them, depending on the 
tvpc used in the system tested- Testing 
is programmed M-ith punched tape, and 
tlie unit |itodiicc‘s a simple readout de- 
signed tor an unskilled operator. Since 
maintenance men must be sure that anv 
malfunction that occurs is in the B-5S 
svstcin and not m the test system, the 
test units have a self-check program 
lliev have worked up and which they 



HESTER- VSLVE 

package units 



NEW CHisEE powr "CASTLE COTTER" 


PREVENTS HAMMER DAMAGE 

to valuable fittings 

CSPfCIALlY DESIGNED FOB SECUSING CASTEUA7EO NUfS 
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ALl-CHANNEL 
VHF COMMUNICATIONS 



WITH REVOIUTIONARY 
ALl-NEW 

TRANSISTORIZED POWER SUPPLY 


Ixfl; 118-135.95 nd 

• 90*560 cfionn*! r«ct1v«r (108-135.95 me) 


• CAA TSO'd for uhBdi/l»d olrlirtB USB. 

• 23 pounds tolol weight, V3 ATR. 


narco 

NATIONAL AERONAUTICAL CORP. 
Pori Waohlnflon, Pa, 



design-procurement! 

It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems, Many combinations 
direct from stock. Why 
duplicate? Write for your 
guide today! 

SPEICO 

ISteef Products Engineering Co.) 
8IVISI0M OrKtltrT-HAYCt COMPANY 
SPRINOFteLD. OHIO 


tun tlirniigh before the lest |)rogt:oii. 

Convair designed these complex, 
tiiilored test units only where B-iS sys- 
tem coinplexits deiniindcd it and stuck 
to simpler iiiean.s of testing where pos- 

Thiis, ii siiiijjle checkout is used on 
CoiiiniuiiiC!itions and cisil navigation 
systems. But u'ith something like the 
autopilot or dcfensise eleclronic coun- 
termeasure srsteins. where simple 
checking would take too long and le- 
(}uitc too much skill, a more sophisti- 
cated approach was taken. 
Maintenance Program 

In the shop area, Comair expects to 
develop a greater capability for doing 
inainlonancc at the base level, thus cut- 
ting down on spates in the pipeline to 
maintenance depots. Kach S-\C base 
cising the B-sR will have one of the 
shops provided for in the Convair plati. 

S|>ecially designed B-5S shop test 
equipment is modular, and sonic of it 
is infetchaiigcable with flight line lest 
modules. 

John licit. Convair ground supixut 
group engineer, points out tliat the 
B-i8 maintenance plan represents a sig- 
nificant departure from previous .sys- 
tems. Ik recalls that with the B-?6, 
mockups were made in the shop from 
whatever airborne parts were available 
and fiiulty systems plugged into them 
for testing, licit says that B-?8 test 
gear will improve on this situation by 
not only spotting problems, but by iso- 
lating malfunctions and telling what 
is wrong so repairs can be made at the 
base level. Ground test equipment de- 
signed as such is also more reliable than 
airborne equipment converted to 
ground test use. 

Test equipment for the B-?8 mainte- 
nance plan is now in the development 
stage. Convair has basic assemblies 
made on it, and some of it is in pro- 
duction. Convair is making some of 
tlie equipment, and other units have 
been subcontracted to the vendors who 
designed the airborne systems to he 
tested. 


Navy Contracts 

f ollowing is a list of unclassified con- 
tracts for 525,000 and over as released 
by Navy contracting offices. 


dlgtul data grcii'iiH.suig .sS'Btei 
n.VV no. SS2-8T.1"3Q>, Bnec. 
Ba.. siion.oao. 

o. 'sHIPS-T-SOfs. S2,l'n,S6i 




AMC Contrac ts 

following is a list of unclassified con- 
tracts for 525,000 and over as rek-.iscd 
by the .^i^ Materiel Command: 
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(Cotitimied /n>m page 25) 

Chutl^OH 



Klectroilic Ciiqj., j siihvidiarv of I’liileo 
Corp.. \lenio I’ail, Calif. 

Ted Diiiinc|an. |r.. chief of advanced 

Also: A- A. Ilornk. Dr. A. McMutltcy, 



MICRO-BEARING 

ABSTRACTS 

by K N. DANIELS, PrenUlent 
fiew Hanipaliire Balt Bearings, Ive. 

MINIATURE BEARINGS AND 
GEAR DIFFERENTIAL BACKLASH 

rNOrK; U’r are aratetut to IK. -T, Orntraeko. 








Miniaturization of precision ball 
heariiiRg and ttcai-s is well advanced. 
However, putting them together to 
produce a small diiTeroiitial with tow 
torque and backlash of five minutea 
or less is no simple task. Loads on 
sinirle pinioii dinei-entiaU and on 
single ball bearings introduce ob- 
jectionable flexibility. So does uncon- 
trolled radial play in ball bearingss 
whether used singly or in pairs. 

After considering many designs, 
Librascope selected a two-pinion dif- 
ferential as the most logical type to 
develop. A "hunting tooth” gear ratio 
was also chosen to distribute w'ear 
evenly. Double bearings pioloaded 
were to be userl in all gears. 

Special miniature beanngs were 
developed to give duplex bearing pe 


ir Klcctronics, Inc., ! 


agci, Ii 
Calif. 

Jobii F. Murniv, chief product engineer, 
I’cwo Hrodnets 'and Woovter Oivivions, 
Borg-Wamcr Corp., Bedford, Ohio. 

E. P. Hcil, Ic„ maua|cr-conttactv and 
sales, and ). Alan Banzhaf, iiiaiiagcr-mann- 
facturing. Onnodv Corp., Buffalo. N. ^ . 

R. W. Martin, dia-ctor-engiiiccting and 
sales. Burton Manufacturing Co., Santa 
Monica, Calif. 

Harold McCmw, manager-militaty prod- 
ucts marketing, -Avion Division. .ACF Indus- 
tries Inc- .Alexandira, \'a. 



Dimension “X” in Fig. 1 is coded 
in increments of .0002" under given 
axial load. 

In Fig. 2 the mounting distance 
“M" of the bevel gears is knovi-n. With 
the new bearing dimension "X” it is 
possible to determine the "spider” 
dimension "D”. This provides the 
desirable mounting distance of bevel 
gears without shims. 


distance be- 

tw'Gcn raceways in limited space, nar- 
row unshielded bearings were select- 
ed. To provide dust protection for 
the bearing a thin shim slightly small- 


Truarc ring. Truaies a. . _ 

steel doubie-disc-ground to various 
si>eciflc dimensions. With all tlimcn- 
sioiis controlled, bevel gears are ac- 
curately located from the pinion shaft 




n the 


bearing can be obtained by selecting 
a Truarc of proper thiekness- 

Control of radial play of bearings 
in pinions jn'esented a difTerent, 
though similar, problem. Space limi- 
tations in the pinion are much more 
severe than with bevel gears. Fig. 3 
shows how Librascope solved the 

E -robleni, Dimension "X" is coded in 

ncrements of .0001" with a given 

race, opposite the flange side on the 
one hand and opirositc the ball relaln- 
Bv Bide nn the Other. A precision shim 
races of the 



dimensions, any 
desired preload 
of bearings is 
obtained by fit- 
ting bearings to 
’ the shim. 

To keep bearing races in mutual 
contact, another novel idea is used. 
Each pinion has its own adjustable 
shaft. The outside end of the pinion 
shaft Is fitted with a Truarc. This 
rests against inner race of outside 
bearing. To overcome the limited ad- 
justment of shims and expensive la- 
bor costs, a unique adjustable washer 
is used. By means of a special tool, 
each pinion may be adjusted for any 
desired amount of backlash. Beai'ings 
are held at preload by adju.stable 
washer and Truarc- A clamping 
means secures pinion shaft to 

^hc Librascope differential design 
makes possible "5 minute" differen- 
tials at 2 in- oz. loads. Mcasurcnicnts 
ere taken at eight equally spaced 
positions for one full turn of the 
“spider". The maximum backlash re- 
corded determines classification of 
diiTeroiitial. 

DESIGN HANDBOOK 


You’ll find this 70-pagc 
authoritative publica- 
tion helpful in solving 

E roblems in design- 
ig instruments of 
small electromechani- 
cal assemblies- Write: 




NEW HAMPSHIRE BALL BEARINGS. INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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MISSILES 


SPACE VEHICLES 


CONIPW'* 

THE ONE AND ONIY^ BUYERX GUIDE 


Aviation 

INCIUDINC 

Space Tech 

Week 

nology 

1 1 

AIRCRAFT 

SPACE VEHICLES 

MISSILES 

AVIONICS 

SUPPORT 

EQUIPMMT 

AIRPORT 

& AIRLINE 

EQUIPMENT 

1 BUYERS’ 

1 GUIDE 
1 FOR 1959j 

1 




I » 

I • w^SUPPORT EOUIPMWl 

\ AIRPORT & AIRLINE EQUIPMENT. 


AVIONICS W\ 


SERVING THE ENTIRE AVIATION INDUSTRY 


THK STANDARD PDRCH ASINC REFERENCE FOR 
THE AVI.VTION INDISTRY: I.ISTINC OVER 
SO.OOO MAM'FACTl'RER.S' HRODLCTS I.N OVER 
1,800 .SEPARATE PRODl<T CATEGORIES. 

In today’s tight competitive market your 
aviation advertising dollars must work 
doiihly hard. Space technology and its re- 
lated liardware — Lunar Prolies, Manned 
Space Vehicles, E.arth Satellites, Missiles, 
Dyna-Soar — have opened new horizon.s for 
the aviation industry. Developments in buy- 
ing practices are rapidly changing. Radi- 
cally diffeBcnt aircraft and missiles are 
taking to the skies. Engineering manage- 
ment men are hard pressed for new sup- 
pliers, and new prospects. The only source 
where they can obtain complete aviation iti- 
du.stry buying information is in the pages of 
AVIATION week’s ANNUAL BUYERS’ GUIDE . . . 
the ideal medium to reach over 70.000 key 
buying influences the year round. 

BENEFITS TO RUDEBS 

Complete >- Covers llie entire aviation industry, 
Five major prudiirt divisions, siilr-divided into 
1800 iiidivi<iiial product ciitecories. 

Quick and easy lu use. 

Products are cross referenced. 

Complete listing of gover 
cics. Tells: Where 
they buy. 

Aipliahelical manufacturers index. 

BENEHTS TO ABVIRTISSRS 

Year long ail life. 

Multiple exposure of your message. 

Advertisers receive bold face product listings which 
include “advertisement page reference.” 
Advertisements are product indexed in addition to 
regular advertisers index. 

Reader service cards to supply you with key in- 
tftisiry sales leads. 

Buyers of aviation products and equipment for air- 
craft, missiles and space vehicles will be looking for 
companies and products in the fourth annual 
AVIATION WEEK BUYERS’ GUIDE. The iiew 1959 edi- 
tion is more complete, more up-to-date, more essen- 
tial than ever before. If you sell in the aviation 
industry, your advertising belongs in the Buyers’ 
Guide — as well as your company product listing. 

BE SURE TO RESERVE SPACE IN THIS EXCLUSIVE ISSUE-NOW 

Aviation Week 


INCLUDING 


Space Technology 


A McGRAW-HILL PUBLICATION • 330 WEST 42N0 STREET, 


NEW YORK 36. N. Y. 


# # 




THE AIRCRAFT CORPORATION 
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WHO'S WHERE 


EMPLOYMENT OPPORTUNITIES 



Clear your way 

to recognition NOW! 




GENERAL® ELECTRIC 


STRUCTURE 

DESIGN 


ENGINEER 



ELECTRONIC ENGINEERS 


CAREER 


IMPETUS 

accelerates to the Nth JegreeatRepiihlic’s... 

KAMAN AIRCRAFT 
has openings for 
several qualified 

electronics engineers 

GUIDED MISSILES 

to loin o smoll, competent and 
well equipped proup of engi- 
neers who ore applying unusuol 

DIVISION iss: 

Assignments to challenge your professional talents are available for 

of experience in design and de- 

lites, missiles, spacevehides and anti-ICBM systems. 



GROUND / RADIO INTERFERENCE / AUTOMATIC CONTROLS FOR 

test phases. Solcry is campatlble 


AIRCRAFT CORPORATION 

MR. PAUL HARTMAN. Engineering Employment 

JBji 

223 Jericho Turnpike. Mlneola, Long Island. New York 
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)YMENT OPPORTUNITIES 



CONVAIR-SAN DIEGO 


in Diego include advanced missile systems, space vehicles, 880 and 600 
F-106 Jet Interceptor and versions, offering experienced engineers 
irsonal achievement — w 



INTERVIEWS WILL BE HELD IN THESE CITIES IN THE NEAR FUTURE: 


; Personnel Supervi 




CONVAIR-SAN DIEGO 

3302 Pacific Highwoy, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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EMPLOYMENT OPPORTUNITIES 



Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT ■ USED or RESALE 



POSITIONS WANTED 


ATTENTION 

FOREIGN and DOMESTIC 
OPERATORS 

C-54E/0C-4 C-47/DC-3 

P d W oiaRlnoi et» olm oToiloblB^ AU 




FOR SALE 

By Owner 
Immediate Delivery 

DC-4’s C-4B’s 

NATIONAL AERO LEASING CORP. 
P.O. Box 48-184 Miami 48, Flo. 
Coble "Airland" Tel: Newton S-0734 

ffiiilisi 

CW2D-T’s C-45’s 






fOR SALE 

ENGINE WORKS 

BOOKS AND PEKIOOICAIS 

AIK(JKAKI 

! 

1 

AERIAL PHOTOGRAPHY 
• 4-P-38S 

• 1-TWIN BEECH 

• l-CESSNA 195 

HYCON AERIAL SURVEYS, INC. ^ 

AN^FITTINOS A HARDWARE 

PBv.a comiED iim 

RADOME REPAIR 

QRcnclM lor llliorRlaiB rolnlotcod pla»tle 
producis. 

EUBANKS INDUSTRIES, jNC.^ 

C-47'$ FOR SALE DC-3'S 
REPAIR OVERHAUL MODIFICATION 
VOLITAN AVIATION 

FOR SALE or LONG TERM LEASE 
A.E.F. T-CATEGORY C46 

DOUGLAS B 26C ^ 

EERNARO J. O'KEEfE^ ^ ^ ^ 

L O D E S T A R 

TonkiWKilHl-33DS0 Jtw>. 


AVIATION WEEK. Seprsmbtr 15. 1956 




TREVARNQ MAKES IT TOUGHER THAN YOU THINK This bleed air duct, 



molded of Trevarno resin impregnated glass fabric, operates 
can imagine. It makes certain that air gets to the oil cooler in the 
supersonic F-102A. That's why it must be light, yet strong enough to 
and yet be resistant to high temperature conditions. Laminated of Ti 
fabric by H. 1 . Thompson Fiber Glass Company, this air duct is another example of 
products can do a job too tough for other materials to handle, If you want to me 
better, Trevarno's staff of experts is 
to help. Write Coast Manufacturing & 

Supply Company, P, 0, Box 71, Livermore, California. Sales offii 


HEADQUARTERS FOR PR E-l M P R EG N ATE D, 



3 TOOLING FIBERGLASS FABRICS 






LETTERS 




When pneumatic bleed 


calls for control 


• 

1 

I 

1 


1 

1 

f 

1 




i. If you don't see the 






Navy Picks Allison Prop-Jet-Powered Lockheed Electra 
for Anti-Submarine Warfare Duty 


“SIGHTED SUB-SANK SAME” will take on a new 
meaning for Navy submarine hunters when Allison Prop- 
Jet Power joins the ranks of Navy Anti-Submarine War- 
fare Squadrons. Sub-hunting is long-range patrol duty 
that demands dependable, smooth-running engines 
around the clock in all kinds of weather. 

Allison Prop-Jet Power does this job. Four turbine 
engines developing a total of 18,000 horsepower will 
speed the Lockheed P3V-I ASW plane over 400 mph to 
the alert area. Two of the powerful Allison Prop-Jets can 


be feathered while on station giving the Hunter/Killer 
plane additional endurance required for the exacting 
task of searching out, tracking and destroying enemy 
submarines. 

The P3V-1 will be designed around the basic Allison- 
powered Electra commercial transport, already flight 
proved for 15 leading world airlines. The selection of the 
basic design features of the Electra for the P3V-1 will 
result in an ASW land plane at a considerable saving in 
development time. 



ALLISON DIVISION OF QENERAL MOTORS CORPORATION, Indianapolis 6, Indiana 


USON POWER 





